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TEL.  ADDRESS:    "LOCO.,    LEEDS.' 


HUDSWELL,  CLARKE  &  Co. 

RAILWAY    FOUNDRY,    LEEDS.  LTD. 

LOCOMOTIVE    ENGINES, 

Of  all  sires  and  any  gauge  of    Railway,  of  greatly  improved  Construction,  for  Main  or  Branch  Railways,  Contractors, 
Ironworks,  Collieries.     Prices,  Photographs,  and  full  Specifications  on  application. 


IQGJ|zL 


0^ 


'J-  'JK6 


SOLE    MAKERS    OF    THE    "RODGERS"    PULLEYS    (Registered). 
Wrought   Iron  throughout.   Rim,  Arms,  and  Boss. 

ALSO    "ETCHELLS"'    NON-DRIP   BEARINGS,    SHAFTING,    AND   ACCESSORIES. 


MILLING   CUTTERS. 


High  Speed 

or    •*       J* 

Ordinary  Steel. 

E.  C.  WRIGLEY  &  CO.,  Ltd., 

Foundry  Lane  Works, 
SOHO,    BIRMINGHAM. 


PATENT  PAPER  PINIONS 

POR   NOISELESS   MOTOR   DRIVES. 

MACHINE-CUT   GEARS 

OF    ALL    DESCRIPTIONS. 

THE    REID    GEAR    CO., 

Linwood,    PAISLEY. 


Kebru  iky  .:.  ioc6. 
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Miscellaneous 


Mr.  G.  H.  HUGHES,  M.I.Hech.E. 


Consulting  and  Organ 
Works  and  Indt 

,   OLD    QUEEN    ST. 

Telephone  No.:  5754  Bank. 


ng  Engineer  for  Wa 
rial   Undertakings, 

WESTMINSTER, 

Write  for  partk 


PATENTS. 


Mr.    J.     G.    LORRAIN,    U.I  E.E.,   M.I.Mech.E.,    Fellow   of    the 

Chartered    Institute   of   Patent    Agents 
NORFOLK  HOUSE,  NORFOLK  STREET.  STRAND,  LONDON,  W.C. 
•PATENTEES'  HANDBOOK;'  p,nt  free  on    application,   gives    Full 
Information  to  Inventor;   md  bief  points 


; 


./..•" 


*&&*. 


PUNCHING  & 

SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE    TOOLS. 

DAVIS  &  PRIMROSE, 

Leith  Ironworks,  EDINBURGH. 


************************************ 

I   NEW   BOILERS  I 


READY    FOR    PROMPT    DELIVERY. 


n  B  ' 

Three  ,,  ,,  }0  : 

One  „  „         30  fl 

Three         .,  „        30  f I 

Six  „  ,,         5°  f-  »    s  " 

One 

On*  '  -I  nish  ,.        20  it.  ,.    5  it. 
All    1/      of  Vi        1    B     ei    from  2  to 


ting  Pressure. 

lor  160  lb- 
„  120  lb- 
„  roo  lb- 
,.  t2  i  lb. 

,,  IOO  lh. 

,,  1411  lb. 
„  100  lb. 
)  n.h.p. 


t  JOHN  THOMPSON.  Wolverhampton.  | 

$999999*99*9*9*9******************** 


A.   MOUNTVHAES, 

M.I.Mech.E.,   M.I.M.E., 

Consulting  and  Mining  Engineer  for  Ore   Dressing 

Plants  of  All  Classes. 

II,  IRONMONGER  LANE,  LONDON.  E.C 


MINNES-DOBBIE 
INDICATORS. 

tPft    In  Two  types  :  External  and 

•8'  Enclosed  Pressure  Springs. 

to    suit    all     speeds    and     pressures. 

Special  Indicators  for  Gas.  Winding, 

and  Ammonia  Engines,  and  for 

Motor.Cars. 

DOBBIE,  MclNNES,  LIMITED, 

45.  BOTHWELL  ST..  GLASGOW. 


BABCOCK    &    WILCOX,    Ltd. 

PATENT  WATER-TUBE  BOILERS. 

HEAD    OFFICES     Oriel    House,    Farrlngdon    Street,    LONDON,    E.C. 
WORKS- Renfrew.  SCOTLAND 

PATENT 

Firewood    Splitting     |§L 
B^n*  Machines.    ! 

Does  100  Men's  Work     Old  Timber  utilised  'W-JsS^saP' 

HILL   <S    HERBERT.   Ltd..  Leicester. 
HIGH-CLASS 

:^^.  MACHINE    TOOLS 


THOS.W.WARD.L0 

Albion    Works, 
SMERF-!  E  LD 


CHARLES    GRIFFIN    &    CO.,     LTD.,     PUBLISHERS. 


GAS,     OIL    AND    AIR    ENGINES, 

By    BRYAN    DONKIN,    M.lnst.C.E.,    M.I.Mech.E. 

CONTENTS      Part 

'  ■  French  I 

Pakt  II  — 
t  ENGINI  '  'OH   Engines— Practical 

., ...11,111        ■■;■  -     'HI       MR  ENGINES      VPPBNDIC«S— INDEX 


"It    « 

.    I 
I  i. 


,111  11:1.1- 


itnndard  Ircatisc 


complete    than    Mt 


•The    work    must    be     seen     to 
at    could    he    placed 


air    dlsp"SAl 
Itadt  Jourtu 


LONDON:  CHARLES   GRIFFIN  &   CO.,  LTD.,  EXETER   STREET,  STRAND,  W.C. 
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Miscellaneous 


JM 


HEAD.WRIGHTSON&CO..LTD 

STOCKTON=ON=TEES, 


for  all  kinds  of 


Colliery  Plant  &  Mining  Machinery. 


-L  CELLULOID 

A m    SLIDE    RULES. 

UNIVERSAL     DRAFTING     MACHINE. 


Piecework,  Balance  and  Premium  Calculator. 


Drawing   Instruments. 

Send  for   Pamphlets. 

JOHN    DAVIS    &    SON 

(Derby).   LTD. 
30,  All  Saints  Works,  DERBY,  & 

36L,  Camomile  Street.  LONDON,  B.C. 


j  TOMEY  &  SON'S 

—'\  Eureka  Gauge  Glass 


A  NEW  CAURE  CLASS. 


flf-iirJg;       S.H.P. 


'ESTABLISHED 

1853      =    „ 
.BlRM  I  NCHAM 


WALTER  SCOTT,  Ltd  , 


LEEDS  STEEL 
WORKS  LEEBS, 
ENCLAND. 

Rolled    Steel   Joists,    Channels,    etc. 

ild  Steel    Blooms.    Billets.   Slabs.    Tinbars.    Rounds    and   Flats. 

Speciality  t  TRAM  RAILS. 


MARKS,     STAMPS, 

BRANDING    IRONS. 


Brass  Labels,  and  Time  Checks. 

EDWARD    PRYOR   &   SON, 


Street.  SHEFFIELD 


The 


f  \TTfi  Scotch  &   Irish  Oxygen  Co.,  Ltd.,  JT 

MpTj  ROSEHILL.   WORKS.   GLASGOW.  Ijllf| 

Valves   for  Cas  Bottles,  Refrigerating  Plant,  etc.,  J  I 


Valves.  Keys,   and 


for  Cor 


DO    YOU     WANT    ANY 

Press   Tools,  Jigs, 

Gutters,  Rimers, 

Gauges ? 

A.  FENGlTcO., 
ALTRINGHAM, 


s  to  ///■ 

■ 
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Blue  Planished  and  Glazed 
Steel  Sheets  for  Lagging 

and  Covering  generally. 
ZEITZ  &  Co.,  21,  Lime  St.,  London,  B.C. 

INSULATORS. 


Miscellaneous 


"ZECO" 
Brand. 


Refuse  Destructors. 


INSULATORS. 

RIVETS,  BOLTS,  it  SCREWS 

Of   all    Descriptions  and    for   all    Purposes. 
SEND     FOR      CATALOGUE. 

T.  D.  ROBINSON  &  CO.,  Ltd., 

DERBY. 


Write    for    particulars    to  :- 


HEENAN  &  FROUDE,  Limited, 

4,  Chapel  Walks.  MANCHESTER. 


Works:     MANCHESTER  and  WORCESTER. 


ELECTRIC . 
PULLEY  .  . 
BLOCKS .  . 

For  S  and  IOcwts..and 


Portable  Electrical  Drilling 
Equipments  and  Flexible 
Shafts. 


KRAMOS,  Ltd., 

Locksbrook  Engineering  Works. 

BATH. 


Steel  Chimneys. 


HOMAS   PIGGOTT   &  CO.,    LTD.  SPRING    HILL.    BIRMINCHAI 


end   for   Estimates 


ED.  BRAND," 

I 


ShaKespearc  St., 
MANCHESTER. 


Wr 


MODF.RNI    WIRE. WORKING     MACHINERY. 

SHONIE    PNHUJYIATIC    EJECTORS 

FOR    RAISING  SEWAGE,    SLUDGE,  WATER,   &c. 

Air     Compressing     Machinery 

FOR    AIL    PrRVICES. 

HUGHES  &  LAINC35Tt:B 

16.    VICTORIA    STREET.    LONDON,    S.W. 


BRETT'S    PATENT   LIFTER    Co.,  LTD. 

COVENTRY,    ENG. 

Speciality- 

FORGING      PLANT. 

See   our  Advertiaecnenl  appearing   Feb.  16th. 
SEND  FOR    LATEST   CATALOGUE. 


Hack  Saw  Blades 

"  H.  G.  T. 

i  High  Grade  Throughou'..) 
Proved  BEST  by  Independent  TEST. 


LlatM  '<"<i  Samples  I  ree. 


BEANLAND,  PERKIN  &  Co. 

2  fo  8,   Neville  Street,   LEEDS. 
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CONTRACTS. 

iONTYPRIDD  URBAN  DISTRICT 


n    LIGHT  . 


MWWs   l'l  I'ARTMEXT. 

-,'    I'lM  V    DEI  IVERY. 

'•',',;  of  Tender 

,  ,  !,M,:„  ■  ,  ,„„,  the  l«*-«.v,a>  J1;  Tendei 
the  Tenderer,  provided  thai  he  snail  have  sent  in  a  bona  fide  Tender, 

■ftSS."£  ^SSed,  and  endorsed  -  Tender  for 

.,,  by  the  undersgued  on  or  before 

bind  themselves  to  accept  the  lo 


ocil  0  Pontypridd,  January  15th,  1906. 


THE  SOUTH   INDIAN  RAILWAY  COM- 
PAXY   LIMITED    is  prepared  to  receive  TENDERS  for  the 

.   ,  (MOTIVES  with  TENDERS  (mixed  Passenger 
and  GoodsV 

lender    may    be    obtained    at    ll.e 

^  Chairman  and  Directors  ol 
1  marked.  "Tender  f«  1 
t  not  later  than  12  o  clock  noon  01 

rPirrbfm0adaenofTSdfor-each 

u, ned,  will  be  made  of  •(.=  for  each 

I    nsp,cted  at  the  office  of  Sir  Geo 

HENRY  W.  NOTMAN, 

g  Director. 


55,  Gl 


' » 


SUPPLY  AND  ERECTION  OF  A  REFUSE 
DESTRUCTOR. 

Tvninnc«.ji»»>d  hv  the  Municipality  of  Prep 

Jnlesuppi  IK'5E  D&TRUtTUI!' 

JK      Sr,Dimensions.and  Levels 

of  the  Site  uimil  which  it  v  ill  be  elected,   mav    I I'!.' 

•  I      1         I       I' 

MnsKNtHAl     soNSAM.CO..:;.  H.iiil.I  HI    si,  eel     I  ,  i  nd.  al    EC . 

,,,„,,,  luiredtopaytoworkmc.   eniP      ed 

on  the  erection  "I  the   abo-.c   wotks   waet,  at  rate.   m 

observe  hours  01  labou,  ,1      .,  c  .,1. . ,  than  the  ra'.s.  in  d  hour s  set  1 out  in 

[essr,     MOSENTHAL,  SONS   AND  1  O.. 

„,r  vv„:  form  part  of  the  contract 

'  •;mllT<r    ,     „,,„__,   "Tenders  for 
M 


latei  i!  11   no 


■  ac.  epted. 
CO., 


POINTY      BOROUGH      OF      WOLVER- 
u  a  \ir>Tn.v 


HAMPION 


I 


E  DELIVERY,  ind  ERE N 

:i,d>  111    length,  and 

■ 

where  their  work  tod 


lAERIAl 

other  work    Ini 

as  are  recognised  by  ibe  W< 


wat. ^E»8'nf,To»nHf.L 

••mount  will!  '       ,s  "   ""'"  '"" 

■  • '    ' !    ! 

,    ,    Honda       hi    5th  taj   ol 
„    any  Tender  is  n 
HORATK     Bl 
Town  Hall 

irilh  J.,n  . 


RIVER     WEAVER     NAVIGATION. 
1  UNDER  FOR  STORES 

ll.e  U'li.U  El;  TRI'STKF.S  are  prepared  to  receive  ThNDKK.s  n, 
11  ,  sl'PPLYol  all  or  any  ol  tie  FOLLOWING  MAI  EKlM.si,,,  tv 
Maintenance  of  the  Rivei  from  April  1st,  10 in,  to  Mar.  I    .. 

1     Leather  Helling    Illdl.1!  nl'hci  ,    Old  Cauv.r-  I i 

2.  Building  Materials  lex.  epl  timbci). 

3.  Oils  and  Grease,  both  lor   illuminating  and  lubricating  purposes: 

Candle.,   Paints.  Varnishts,  and  Accessories,  including  Black 
Varnish. 
mmongeiv,    including    Wasti 

Brushes, '.mil  I.  ■1111.0  Motes. 
in  and   Steel  liais.  Angles,    and    Plates   (cxcepl    special   boiler 
plat.s) 

.,',  .11  il  Xul    ,  I;  ..'   I  ,,      ,  \V.,    In  1    ,  L'nrl    ,  .onl  stud  Iron. 

p.      1  v,  :  1     1  ..1     1-    Miers.  Hemp  Packing,  and  Oakum. 
:am  Co.  1,  House  Coal,  and  Gas  Coke. 

lulea ppi    dmalc   Quantities    and   Specifi  alio, is   mav    be 

d  i..,.  payn il   One  Guinea,  which   will  be  returned  on 

ofa  I  nafideXi  ler)  at  the  Engineer's  Office,  Northwich,  on 
,  and  all  Tenders  and  Samples  must 
irman  of  the  Stores  Committee,  care 
Office,  Northwich,"  before  9  a.m.,  on 


old    ,,ler  : 


01   Ihe  Clerk.  Weaver  N 

MONDAY,  February  1 

The  Trustees  do  not  bind  themselves  lo  accept  the  lowts 
lender,  and  may,  ii  thev  think  lit,  win  re  Ihe  Tendei  includt- 
i.l  dinerent  Articles,  accept  only  portions  of  such  fender. 

Application  for  Tender  Foims  lo  be  addressed 

I    A    SAN1  l;    M.Inst.  C.E 


Wen 


igali 


X.,1,1,     i.  I  . 


THE  ASSAM-BENGAL  RAILWAY  COM- 
PAXY.  LIMITED,  is  prep. red  to  receive  TENDERS  for— 
GIRDER    P.RIDGES. 
Specifications  and  Tender  forms  may  beol  t.uned  at  the  Offices  of  ihe 
Company.      Bishopsgate      House,    50,     llishopscatc     Street     Within, 
London,  E.C. 
Afeeof  ios.  -I.  1,  charged  roi  each  Specification,  which  cannot,. 
lei  any  1  .     11       in  1     bi  1  eturned. 
Drawing!  may  be  had  at  the  cost  of  the  tenderer  by  application  to 

1     Bi  null.  I    Bond  I  ourt,  Wa  1 k,  E.C. 

Tt  11  lei  s  must  lie  delivered  at  the  Company's  Offices  n 
1  Thursday ,  the  ft  1  February.  1006 


By  order  of  the  Boaid. 

F.  A.   I.YAI-I. 

Secrela 


0   U   N  T  Y      OF      L  0  N  D  O  N 


The  London   County    Council   tm    i      n    iui  Ka   toi    ine   imam 
l.ACfURl'.SIPPLY..,„l   KRFC1TUN  .1    ITIRFF  (,AS  ENGINES. 

each  having  three  invert)  I    Ol  gle  t  • '■'  "'"-■      '  "  lhree  cranks, 

and  each  capable  of  developlns     50  brake  nor*  powei   at  a  speed  ol 
100  revolutions  ]ier  minute. 

Persons  desit  1111;  to  submit  Tr  dels  mav  obtain  the  Di  ,b 
cation.  Form  of  Tender,  and  other  1  '  ication  to  ihe 

Chief   Engineer    Mi    Maurice    FitzmaURICB.  C.M.I       il  the  County 
Hall,  Spring  Gardens,  S  \Y  ,  upon  pa\  nieilt  In  the  Casluci  of  the  Council' 

°  [hts'amuunt  will,  after  the  Coum  1 

1, the  Tendeis  received.but  no!  before.be  returned  to 
the  tenderer,  pi  render,  and  not 

1  ,v;  withdrawn  the  same. 

Tenders  must  be  upon  nd  the  printed  instructions 

^...taiti.dtheicin  miisl  be  strictly  complied  with. 

rieConli  ictois  will  be  bound  bv  the  Contiai  I  to  pact,,  all  workmen 
nablenumbei  ol  legallj   bound    i| 
|,v  Hem  wages  all. He-    „ 

gfeater?thantherat.     11  'st.and  such 

,  Uco.  wag.  ...ml  hour:  ol  laboul  v.  ,11  be  inserted  in,  and  form  part  of 

the  i  nun.  11  lb     tayol      h»<  lule.  ..... 

,    the  Count]!  Hall  ma  -sealed,  - 


1  Tuesday,  February  20th 


i.od.iis.SW.   .- 
itlon." 
Id  will  be  received  after  1 

,9Anv  Tender  whii  h  dot  1  not  comply  with  the  printed  i 

Tender  may  be  rejected.  ....„.„    ,„„.       . 

,,  1  ,1  will  not  accept  the  lendet  01  am    p.  1 
invnnviousoccai  on  have  withdrawn  a  Tender  afto 

i,",.,,  opened,  units!  the  reasons  for  Ihe  wltlldr.iw.il 

the  Council. 

U.  UG0MM1 

Cletk  of  the  London  County  Council. 
Counti  Hall,  Spring  Gardens,  S.W. 

January  .' 


Fbbri   IRY  2,  ItpO. 
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IfiMlglf^SllSLT^f  Contracts  and  Appointments  Open;f^| 


-MTY     OF     CARDIFF.— The      CARDIFF 

_/     CORPORATION     invile    TENDERS     foi      Ibe     SUPPLY    ol 
IDLING  TOW1-.K-,    El  ECl'KICAl  LY  DRIVEN   PIMPS,  PIPE 


to  be  ilci.' 
j!  L.Win    \  1  1  I 
i  Hall,  Cardin    17th  Janu 


B 


HADFORD    POOR    LAW  UNION.— The 

ol  th(    Bradfo  d   Po  1     Law  Union  are  1  repared  to 


also  TENDERS 

ol     1    SYSTEM 

1  INERY  in   1     :i 

are  requested  to 

1    ijZ  2S.  for  each 

t  to  the  Board.  11. 

and  Specific  itions 

Te-der 
nospher 

supplied,    to  be 
c  Heating,"  to  be 

a.m.  011 

Monday,  the  noth 

any  Tender  t  ■  1  ''<*■  anJ  tne 

observe  the  lair 
d  to  in  spei  ill  .1  'i  ;,.•:  bi  accepted. 

GEORGE  M.  CROWTHER, 

:  1  radford, 

January  1 


F?PSOM    URBAN    DISTRICT    COUNCIL. 

Pi  WAIERWIIKKS   ITMPIM. 

TENDERS  a,,  invited  f...  SUPPLYING  and  ERECTING  a  GAS 
I  NGINE  and  SUCTION  GAS  PLANT  anda  DEEP  WEI  1  PI  MP 
capable  of  raisini 

The  work  to  be  carried 

1     ,,  M  1  ,  t.<  ,K,  5,  Queen  a 

■  iiinster.  from  Mhom  lull  particulars  maybe  obtained  on  payment  ol 
■.■ill  hi  relumed  ..11  rc:cipl  ■■! 

.  the   Eps.ni 
1  ■    lender  for 
1 
,1  do  nol   bind  tbi  mselvi  hi    lowest  or  any 


COUNTY  BOROUGH  OF  SUNDERLAND. 
M  i  ,   1  1  1    11,    DEPARTMENT, 
I   1    llANUPACTURERSOl    1  I  Kl>  Pl'MP 

inderland  areprepared 

11  1    MP 

iWER 
,.  1  i,\k  si  i;i  ven  Pumps, 

■ 

,M.Insl,C.E, 

■ 

Commill  1     ivn   Mall    Sundeil.i 

I.  I„l.  1,1 

Item  tcitili  n 

* 
Town  II 


THE  URBAN   DISTRICT  COUNCIL  OF 
BARNES. 

I    \'l    DYNAMO    \NI'  SWIli  lllliiARH    V  V 

I    ....  .  ■     I.    ■ 

I  ei.dt  ■-    l-i     I     e    -  .1  IV.       I  '    liM  '  ' 

s  1  EAW    DYNAMO,  togetl  b      ATITCHBOARD 

c  ,    ,.     ,■',     ' 1 1  :  rendei 

j  ,     .  which  will  be 

fendi  Dynamo," 

to   the   CleiK,  Council    llmx,    IIil.Ii  -Heel,    Mortlake. 
than  1EPRI    u 

ihe  Council  do  nol  bind  themselves  to  accept  the  lowest  or  any 

I     S.  DAVIDSON,  Electrii 


later 


Electricity  Works,  High-; 


APPOINTMENTS    OPEN. 

EPARTMENT. 


TNDIAN  PUBLIC  WOl 

X.     The  Seen 

11,00,  make    nul    lc  .    ill. hi   TEN    AP 

ENGINEER  in  the   Peiiu  inent    1  -:.< 


of  ASSISTANT 

:   Indian  Public 
» be  made  from 


not  be  less  than 


I        

1    1 

■     . 
J  lie  Form  "i  ,\pplicati  .11  n  to  lie  rcluiu.d   -o  a~  10  reach   him  not 
later  than  Tue-d.iy.  is'.  May  next. 


■  INGAPORE,    STRAITS    SETTLEMENT, 

I  MUNICIPAL    ENGINI  ' 

1  EQl  lEt, 
,      1,1  \\i    ENGINEER  between  S3  i»la  35 


Hi 

1    Engineer,  experience 


ducat  io.  iiuii!    Ene.ir.eei     experience 

in  Surveys  and  Plans  lor  and  in  Ihe  C01  -truction  01    1  . 

■ 


.ncctcd  wilh  the  Institution  ol  civil  Engine. 

1  i  ,     ,        led  i.iiidid.iu  niu-t  p.issa  medical  ex   11111 

date  upon  which   be   would  be  prepared  I 

'becond'-claa 

pa-sage  by  oilier  steanici .  with  hall  p  .y  dm  ms      ■   ■■- 
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Advertisers'  Service  Bureau. 


Anne's     Chambci 


Band  Sawing  Machines. 

Bearings  (Roller). 

ii',.  11    Rollei  bearing)        1  .Victoria  Street, London  s.W. 
Belting. 

1  .-.  s.i    1   ,:i„  1  :ni-  Sheet,  City  Road,  Loud,  ii.  E.C. 

in  ,  \  C"  ,C. , mini  well,  London,  S.E. 
Fleming,  Hukbv  &  Goodall,  Ltd..  Wesi  Grove,  Halifax. 
Gilmour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 
Boilers. 

Clayton,  S..n  .K  Co.,  Ltd..  Leeds  City  Boiler  Works.  Leeds 
ll.u',>v  .\  sugdi  11.  Ltd..  Halifax. 
'I  I,., in;  s- 111,  J 1  .Ii  11,  Wolverhampton. 

Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Fariingdon  Street    London. 
E.C. 

1    lilei  Co.,  Ltd.,  Motherwell,  N.B. 
Bolts,  Nuts,  Rivets,  etc. 

Herbert  W    I'm. mi,  Ltd.,  Floodgate  Street  Works,  Birmingham. 
T.  D.  Robinson  &  Co..  Ltd..  Derby. 

Books. 

Grifiiii.Cli.ii  I.  -,  o  '  ...  I'.idii  Street,  Strand.  W.C. 

New  Zealand  Mini-  Id.. .id.  Will, ml.  .11.  New  Zc.1l.1nd. 

.  &  F.  N.  125,  Strand,  W.C. 
Boring  Machines  . 

Asqiutli    William,  ltd.  Well  Road  Woiks.  Halifax. 
\,l,     1    11  1  Victoria  Street.  London.  S.W. 

N    !    •   ,\  I  mid.  Ltd..  Felling-'  n-Tyne. 
Cables. 

Cailcndci's  I  able  and  Construction  Co.,  Ltd. 

Case  Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works.  Leeds. 
Castings. 

,,  Bensi  11   Pease  &  Co.,  Ltd.,  Stockton-on-Tees. 
Catalogues,  Printing,  &c- 

At    ,.      Prei     Ltd.,  Weymouth  Street,  Manchester. 

s;  ■    .,      \    Miii-ini;    Agency.    Clnn    House.    Surrej    Street, 


Chucks. 

Fairbanks  Co..  7X  No.  Cit5   R,,ad.  London.  E.C 

Cisterns,  Tanks,   &c. 
Aslm.  re,]  n,  Pea         Co.,  Ltd  on  Tees. 

n  \  I  ...    Lid  ,  Hnnslel.  Leeds. 
1-.  A.  Keep,  iuxon  \  Co..  Bam  street,  1111  miugliam. 
Clutches  iFriction). 

!  ■  1.1  idgc  cV  I  o  ,  Castlelon  I  ion  woiks,  Rochdale,  I.ancashli 


Coke    Oven    Expert. 
Condensing  Plant. 


...  VuMia! 


.  S.W 


W.C. 

Mirrlees- Watson  &  Co.,  Ltd.,  Glasgow 

Consulting  Engineers. 
Gibbs.  I  Street,  Liverpool. 

<..  11    II..,  1.  -  A  M   I  Ml-.   1  ,  Old  Queen  Mreet.  Wi 

'  I  =    Walnut  Sire,  !    I'l  il  .<!.  'i'l     .     I'l       I    .S  ,\. 

mi  M.E.,  11,   Iroi      '  Lam 

Continental  Railway  Arrangements. 

I'  ,,Iway  Co. 

Conveying  and  Elevating  Machinery. 

Gohlla  Germany. 
1     '     ■    I  ondor  W  ill  I'i,,:  1  1  "     1.  n   1. ....  I-  1 
Temnerley  Transporter  Co.,  72,  Blshopsgate  Sircel  Within,  London 

Copper  and  Brass 

me,  Leeds 
Coverings  (Boiler 

1 
Cranes,  Travellers,  Winches,  etc. 

ltd,  Rodley.  Leeds. 

;  ,,.   s  W 
Cranks. 

CO,    Lid  .  Lincoln     I 


Cutters  (Milling). 

I'ratt  c.  Wlutlicv  Co..  2-,  2S.  Vielona  Streel,  London,  S.W  , 
E.  G   Wngley  Jv  Co..  Lin.,  foundry  Lane  Works,  SohO,  Birml 
Destructors. 

Hecnan  &  Froude.  4,  Clia[  el  Walls   Manchester. 
Horsfall  Destrucloi  Co.,  Ltd..  Ainiley,  Leeds. 

Dredges  and  Excavators. 

Dclange  e<e  Civ   ,Mee.,  Holioken,  neai  Antwerp 
Kose,  Downs  &  Thompson,  Ltd.,  Old  Foundrj.  Hull 
Drilling  Machines. 

Amii.uI  ,  Will,, .11,,  Lid.  Well  It,. ad  Woiks.  Halifax. 

Nil.  -  Menu  „t  fond  Co.,  ^  -'s,  \ieloria  Sticct   Loudon.  S.W. 

Noble  .V   Lim, I,  Lid.    Felling  ,  11   1  \  1  e 

Swift  Gc-uice,  Clarence  Ironworks,  Halifax. 


Ejectors  IPneumatic). 

Hughes  &  Lancaster.  10.  Victoria  Street,  London,  S.W 

Electrical  Apparatus. 

Allgemeiuc  Elekm,  itats  Gcsellschall,  Berlin,  Gei  many. 

British  Weslingbousc  Electric  and  Maniilactui  lug  t  ".,  Lid..  Norfolk 

Street,  Strand,  London,  W.C. 
Broadbent.  T.  W.,  Vi,  to,  la  tie,  Iik.iI  Works.  Huddcrsfield. 
Crypto    Electrical    Co.,    3,    Iyer's    Gateway,    Bernmndsey     Street, 

Loudon.  S.E. 
F.boiu-stos  Manufaetuung  Co..  22.  Rosoman  Street,  London.  E.C. 
Gent  \Co.  Ltd..  l-,,i.,d,,y  Works,  Leicester. 
Greenwood  it  Bailey.  Ltd..  Albion  Works,  Leeds. 
India    Rubber,    Gutta    Pcrcha.    and    Telegraph    Works   Co.,  Ltd.. 

Silvertown.  London.  E. 
Join. >..n  and  Phillips.  Ltd  ,  Vielona  Works,  Old  Chat  Hon,  Kent. 
Matthews  &  Vales.  I. id.,  Swinlon,  Manchester. 
Mix  and  Genest,  Berlin.  W.,  Gernia 

Nalder  Bros.  &  Ihoinpson.  i|   Ouccn  Sheet.  London,  EC 
New  Giilta  Percha  Co.,  " 


E.C. 


il   Ouccn  St.  e 
[I.,  Dashwood 


House.  New   Broad 


a,  Pa..  U.S.A. 

England 
Works.  Leeds. 

louse  Finsburj  (. 


Newton  Hi  oil, eis.  Hull  Sheet.  Derby. 
Phoenix  Dynamo  Mauulae  lining  Co.  Bradford,  Yorks. 
Seoit,  E..  cs  Mountain,  Ltd.,  Newcastle  on-Tyne. 
Sturtevant    Engineering    Co..    Ltd.,    147.   Queen    Victoria 

London,  E.C. 
Turner.  Atherton  &  Co.,  Lid..  Denton.  Manchester. 
B.  Weaver  &  Co.  (see  Ebontstos  Manufacturing  Co.),  «,  R< 

Street.  Clerkenwell.  London.  E.C. 
Engineers'  Supplies. 
Aiders,  Ad.,  \\  biiiej  Bay,  neai  Ncwcastle-on  Tyne, 

Engines  (Gas). 

Campl  ell  Gas  Engine  Co..  Ltd..  11,1,1.,- 
Cundall,  S,  n  &  Co..  Ltd.,  Auedale  lion  Woiks,  si,,,, I,  ,. 
Engines  (Electric  Lighting"). 

M<  I  an  1,    I.  and  H  .  Midland  Engine  Woiks.  Leeds, 

Engines  (Locomotive). 

Baldwin  Locomotive  Woiks.  Philadelph 
Hunslet  Engine  Co.,  Ltd.,  Leeds.  En| 
Hudswell  Clarke  .*  Co..  LI 
McLaren.  J.  &  H.,  Midlan 
Engines  (Stationary)- 
Allis-Chalmers  Co.,  533.  St 

Fraser  &  Chalmers  Ltd    I,  1 Ion  Wall  Buildings,  London,  E.C. 

Mm  . .    u  tl 1  ...  Ltd.,  Glasgow. 

Engines  (Traction). 

Juo   Fowlei  SkCo  (Leeds)   Ltd.,  Sleam  Plough  W01  ks,  I  eeds 

Engravers. 

Jno.  Swam  &  Son.  Ltd.    58,  Fnrringdon  Stiect.  London.  E.C. 

Exhaust  Steam  Oil  Separators. 

I   ,,     ,  tei  .V  Tonge,  Ltd..  Pendleton.  Manchester. 
Fans,  Blowers. 

Capci  Fan  0,,,  1 1  Moseley  Street,  N'ewi  astle  on-Tyne, 

1, 1     i     1,    a    <  ..     1  hi      '  SI Engineering    « 

Ireland. 

,.  1   1  n  \  s-,n  80,  Juke  Street.  Liverpool. 

Matthews  a.  Vaic»  Ltd..  Swlnton.  Manchester. 
Files 

!  ;,  ...     .,  .1    ,,  ;  .1      )  1  SICCl  Woiks.  Shell, e.d. 

Fire  Bricks. 

I    H   :s, k  Son,  Ltd.,  1  Wharf,  1 

Firewood  Machinery. 

1  iw  Min  Eneli 

Hill  .ml  Herbert,  Ltd., Greal  Ci  U 
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FRIED.  KRUPP  A.-G.  GRUSONWERK, 
CRUSHING 
and  MINING 


Magdeburg= 

Buchau. 

Stone    Breakers,    Stamp    Batteries, 
Roller  Mills,  Edge  Runners,  Ball  Mills, 

TUBE    MILLS. 
Amalgamating,     Concentrating     and 

MACHINERY. 


Large  Testing  Station  at  the  Works. 


W.    STAMM, 


MONEY 


IN 
THEM 


FIREWOOD  and  SAWDUST 

FIRELIGHTER   MACHINERY 

eRV     PROFITABLE  INVESTMENT. 


ds.  Hunec.MouM.T   ti.Gujrds    Superior 
Machines.  High-class  Saw  Benches.  tVc. 

M.  CLOVER  &  CO..  Patentees  &  Saw  Mill  Engineers.  LEEDS. 


I       "CAMPBELL" 

l  GAS  ENGINES* SUCTION  PLANTS,   1 
I  OIL  ENGINES  *  PUMPS. 


SOLE  MAKERS- 


3VL.C    iti/lZVCt\J  — 

[  The  Campbell  Gas  Engine  Co 

f  Halifax, 

B»  London  Office- 

tll4.  Tooley  Street.  S.E. 
JL.  Jit  JL.  Jh.  JV  JW  A  WV 


Halifax,    England.       Limited, 

104.  Bath  Street.      A 


Electric  Motors 

THE   "TURNER"    ENCLOSED   TYPE. 

BRITISH   MAKE  THROUGHOUT. 


Simple    Mechanical    Construction. 
Low  Temperature  Rise. 
Sparkless  Commutation. 


STANDARD    SIZES  h.p.   to  40  h.p. 

Further  particulars  on  application. 


ELECTRIC  HOISTING  CRAB 


TURNER,  ATHERTON,  &  CO.,  LTD., 


ELECTRICAL    ENGINEERS. 


DENTON,  MANCHESTER. 
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Fountain  Ptns. 

Mabie,  Todd  &  Paid,  03,  Chcapside,  London  E.C. 
Forging  (Drop)  Plants. 

Brett's  Patent  Litter  Co.,  Ltd.,  Coventry. 
Forgings  (Drop). 


H.  Wi 


1  Co.,  Brooklyn 


Gauge  Glasses. 

I.  K  Treasure  \  c  o    Yauxhall  Ko;,d.  Liverpool. 
Tomey.  J.,  &  Sons,  Aston,  Birmingham. 
Gauges  (Pressure,  Vacuum,  and  Hydraulic), 
i  otbic.  Mclnnes,  1  Id.,  45,  Boihwell  Street.  Glasgow. 

Gearing. 

Ahlers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne. 
Angus,  G.  &  Co,  1  td.,  Newcastle-on-Tyne. 

Asiiuiili  w  .:::.,n  .  1  td.,  Well  Road  Winks,  Halifax. 
Dixon,  W.  1-..  .\  C<>.   1  o,  Percival  Street,  C.  on-M.    Manchester 
Reid  Clear  Co.,  I  inwoud,  near  Glasgow. 
Wild.M.B.,  \  Co.,  Coiporaiion  Street,  Birmingham. 

Gold  Dredging  Plant. 

fraser  &  Cha'niers,  Ltd.,  3,  London  Wall  Buildings.  London,  E. 

Greases. 

Blumann  and  Stem,  Ltd.,  Plough  Biidge,  Deptiord,  London,  Si 

Hack  Saws. 
Baynes,  Charles,  Knuzden  Biook,  Blackburn. 

Hammers  (Steam). 


,\  i'i 


.,!,, 


Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London.  S.W 

Hoisting  Machinery. 

See  Conveying  Machinery. 
Horizontal  Boring  Machines. 

Asquith,  William,  Ltd..  Well  Head  Woiks.  Halifax. 
Greenwood  .\  F.allc\,  A  1      11  W   nk-,  Leeds. 
Niles-Hement  Pond  I  -    v  ct.  ria  stieet  London,  S.W. 

Noble  &  Lund,  Ltd.,  1  in-Tyne. 

Swift,  George,  <  Ian  ace  [|  inworks,  Halifax. 


Hydraulic  Leather. 

Ahlers,  Ad..  Whitley  1 

Hydraulic  Machine 


1  .1  . 


Hji 


Icemaking  ana  Refrigerating  Machinery. 

H.J.  West  &  Co..  11  ^- 1  if,  Southwark  Biidge  Road.  London, S.E. 

Indicators. 

Uohbie  Mclnnes   Ltd.,  «s,  B..thwell  Sheet.  Glasgow 
Hannan  &  Buchanan,  75,  Robertson  Street,  Glasgow. 

Iron  and  Steel. 
Allen,  Edg.n,  *.  Co.  1  Id., Imperial  Steel  Works, Sheffield. 
Askham   Pros   K  Wilson,  Ltd.,  Sheffield. 

1    Paul's  Square,  Birmingham. 

rairley  ft  Sons    |..nus,  Old  Mint,  Shadwtil  Stieet,  1  irniingham. 

,  i  td.   Leeds   England 

'      ,    -.Sheffield. 

fi.et    Kl     ;;     I ,  .,1  ,ic,debu,  g-ttuckau.  Gel  many . 

1   limn     .   ■;.     :  y     ,   I-.., k  Row,  Leeds, England. 


Ironwork  (Constructional!. 

F.  A   Keep,  |uxon  \  Co.,  P.arn  Street,  Birmingham. 
Ironwork  (Galvanisedl. 

b  a    Keep,  Jux  in  At  Co..  Barn  Strec;,  Citmingham. 

Lagging  Sheets. 
ZeltJ  Os  Co.,  11,  Lime  Street,  London,  E.C. 

Lathes. 

Asquith.  V* 

Eclipse  Tool  Manni.u  luring  Co.,  Linw ood,  ncai  Glasgow. 
Leckenby,  '  Perseverance  Iri 

.-.  c   1    I  td.    1  arsonagc  Works    Keigh  cv 
Niles-Een  in!  I  .1   S.W. 

N.  II.  ,\  Line,  I    ■ 

Ltd.,  1 

Lathe  Carriers 

'■■      '       .  I       i 


Colognc-on-Rhine 


Laundry  Machinery. 
Hill  and  Herbert,  Ltd.,  Gr.at  Central  Stre<     1  1 

suinmerscales.   ».,    a    Sous,    l_lo.,    tngiiieers,,    Phoenix   foundry 
Kcighley,  England. 

Lift*. 

Waygood  &  Co.,  Ltd.,  ralmouth  Road,  London. S.E. 
Lubricants. 

Hlnmann  A  Stem    Ltd.,  Plough  1  imIlc.  Dcplloid    l.uudon.  S.E. 

"i  so.Watci  Laiie.Cie.il  lowe 
o,  E.C. 
Machine  Tools. 

•\sijuith,  William,  Ltd..  Well  K'  sol  Woiks,  Halilax. 
George Addy  SO'.,  Wavciley  Woiks,  Shemeld. 
liateman's  Machine  Tool  Co.,  Hunslet.  Leeds. 
Beanland,  Pcrkin,  &  i  u.iks,  Leeds. 

Bertrams,  Ltd.,  St.  Kathetine's  Works.  I 
Etadbury  Jv  Co.,  Ltd.,  Wcllmglon  Woiks,  ( 
Breuer,  Schumacher    &    Co.,  Ltd.,    Kalk, 

(Germany). 
Consolidated  Pneumatic  Tool  Co.,  Ltd  ,  Palace  C  1  .„,  '  . 

street,  Westminster,  S.W. 
Cunllffe  &  Cioom,  Ltd  .  Iiu  ugliton  Ironworks,  Manchester. 
Dean,  Smith  ec  Grace,  Ltd.,  Kcighley. 
Dempster,  Moore  &  Co.,  Ltd..  49,  Robertson  Street,  bla     0 
1-cngl,  A„  &  Co.,  Gialton  stieet.  Altrincham. 
Greenwood  &  Batley,  Ltd.,  Leeds. 

[ones&LamsonMacntneC        :  Queen  Victoria  Street,  Lond  n,  E.C. 
John  Lang  \  Sons,  Jot  1 -•    :..m.     G.asgou. 
.  ,:.ke  iv  Sncn,  n.  I  lu..  I  ■       ■     -,         '  : .,[,.  Iiesle, . 

Job.  C.  Nicholson  Tool  C     ,Cil     1       I      I  Wks.,  Newcastle-on-Tyne. 

Niles-Bement-Pond  Co.    ..,  ,5,  Victoria  Stieet.  Ll  ndoii,  S.W. 

Noble  &  Lund.  Ltd..  Felling-on  Tyne. 

Northern  Engineering  Co.,  locc,  Ltd.,  King  Cross  i.e.,,  Halifax. 

J.  Parkinson  &  Son,  dual  lionworks,  Shipley.  Yoikshiie. 

C.  Redman  &  Sons,  Halilax. 

Resides,  12,  Aire  Street.  Itnghouse,  Yoiks. 

Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 

G.  F.  Smith,  Ltd.,  South  Parade.  Halifax. 

Swift,  George,  Clarence  lionworks,  Halifax. 

Taylor  and    Challen,    Ltd.,    Deiucnt    Foundry,    Constitution     Hill 

Birmingham. 
Vauxhall  and  West    Hydraulic  Engineering  Co.,  Ltd..  23,  College 

Hill,  London,  E.C. 
H.  W.  Wards*  Co.,  Lionel  St, eel.  Hi. mingham. 
T.W.Waid,  Albion  Woiks   Sheffield. 
West  Hydiauhc  Fngiiicciiin.  Co  (sec  Vaiixh.ill.n.d  \\.       ' 

Engineering  Co.  Ltd.,,  2.;,  College  Hill,  l.oi  ' 

Winn. Charles  &  Co.,  St    1  bom. is  Wo,  ks.  Birmingham 
Yoikshire  Machine  Tool  and  F.ngincei  ing  Woiks   l.iwin.lg,    Y  „ks. 


Marks. 

Piyor,  Edwaid,  &  Son.  08,  West  Street,  Sheffield. 

Metals. 

Delta  Metal  Co.,  Ltd.,  East  Greenwich,  London,  s  1 

Magnolia  Anti-Fiiction   Metal  Co.,  Ltd..  of  Great   Britain,  ao.  Ou 

Victoria  Street,  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Soi'thwaik,  Loud. ,11,  S  h 

Metals  (Perforated). 

Bn  '.'.n,  Andrew,  &  Co.   no  (  annon  Street, I  ondor   E?.(  . 

Miguin,  Fr.,  (t  Co.,  Ltd..  Enginceiing  Wi  iks.  Dill  ngei       I 

Mining  Drill  Steel. 

roropkin  &  Co.,  Ltd..  Xcwhall  -.,,  :  V 

Mining  Machinery. 


London  Wa 


Office  Appliances. 


,s.\\ 


Inglesant. T.,  a  sou-,  I  :,.  .  \:  .,    II   ,,-c  Leicester, 
l.yle  Co.,  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  1    » 

Ki.ik-.iell  -Wabash  Co.    ltd     r .,.  Milloii  Slictl.  I 

Shannon,  Ltd.,  Ropemaker  Slicit,  London.  E.C. 
Trading  and   Manufacturing  Co.,   Ltd.,  Temple  Ba,    House 
Street,  London,  E.C. 
Oils,   &C. 

:.  anil  Stein    1  I.I  .  I 


;ister  &  Tonge,  Ltd.  Pendleton.  Manchester. 
:rr-  ■»  Co..s'.  Swan  I  ane,  New  BrownStreel 
a  City  Rubber  Co.,  Coronation  House,  Lloyd 

d  States  Metallic  Packing  cc.  Ltd..  Bradlord. 


Patent  Agent. 

„  1.1    i      M  I.M  rfolkSlrei 

Strand.  London,  W.C. 


Febri  iry  2,  1906. 
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TAKE    YOUR    STEEL    CASTINGS'    TEMPERATURE 

—    WITH 

THE  "FERY"  RADIATION  PYROMETER, 

Which   will   measure  any  Temperature   from  500     C   up   to   highest  known- 
even  7,800    0.,  that  of  the  Sun,  has  been  measured  by  it. 


The  Pyrometer  is  sighted 
upon  and  out  of  contact  with  hot 
body,  and  the  radiant  heat,  falling 
on  a  concave  mirror  whose  focus 
i~  a  Thermo-couple,  the  tem- 
perature of  the  couple  is  thereby 
i.aised,  and  electromotive  force 
so  generated,  directly  registered 
on  scale  of  highly  sensitive 
Galvanometer. 

Molten  mass  can  be  followed 
about,  and  temperature  taken 
as  moved. 


Indispensable  in 


I.'-  •:  '  -  '■■  '      .1:     :      .■!  1- 

furnaces,     brick     and     porcelain 
kill  -.  &c. 


Accuracy,  simplicity,  and 
economy  are  combined  with 
compactness   and   portability. 

Illustration  shows  apparatus 

packed  il:  Case, 


Price 


£26    3s. 


Full  descriptive  Pamphlet  from:  — 

THE  CAMBRIDGE  SCIENTIFIC  INSTRUMENT  COMPANY,  LTD., 

CAMBRIDGE,    ENGLAND. 


PATENT  WASTE  OIL  FILTER 


AND     MOST 
UNITED 


EFFECTIVE 
KINGDOM. 


For    thoroughly     cleansing    dirty    oil     so 

that  it  can  be  re-used 

NO    C  HAWK    FOR    ARGUMENT. 

TO    YOUR     PROFIT    AND    ADVANTAGE 

It  saves  your  oil.      It  saves  your  money. 

WHAT    MORE    DO    YOU    WANT? 

LJsethe  "Valor"  Patent  Oil  Filter  which  will 
Repay  its  Initial  Cost  in  .1  Eew  weeks. 


No. 

To  Killer 

Capacity 

meter. 

Inches. 

hi   ,  ,.j 

Dirty 

2   tci      4 

" 

3 

9         39 

-■ 

3  to    6 

1 

46  6 

t 

■ 

I'- 

12        60 

1 

12  to   J  | 

1 

8 

11          75 

1  I 

17 

ll 

1-          100 

' 

-'> 

120 

THE  VALOR 


COMPANY,  Ltd.,  ISSJAoS: 


BIRMINGHAM. 
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Photo  Copying  Frames. 


Stamps  (Rubber). 
Rubber  Stamp  Co., 


Stamps  (Metal). 


Buildings   Broad  Street  I 


Photographic  Apparatus. 
Marion  >v  Co.,  Ltd..  22  and  23,  Soho  Square  London, 

Pinch  Bars. 

Samson  &  Co..  Garforth,  near  Leeds. 

Pipe  Wrenches  (Chain). 

Williams,  J.  H.,  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Pistons. 

Lancaster  &  Tonge,  Ltd..  Pendleton,  Manchester. 

Planished  Sheets. 
Zeitz  &  Co.,  ii.  Lime  Street,  London.  E.C. 

Pneumatic  Tools. 

Consolidated     Pneumatic      Tool     Co., 
Bridge  Street,  Westminster,  S.W. 


Ltd.,     Palace      Chambers, 


Porcelain. 

Gustav  Kiel 


ter,  Charlottenburg,  near  Berlin.  Germany. 


Presses  (Hydraulic). 


Publishers. 
Charles  Griffin  &  Co..  Ltd.,  Exeter  Street,  Strand,  London,  W.C. 
Soon   E.  and  F.N.,  125.  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

Pulley  Blocks. 

I    Loctabwok  Engineering  Works,  Bath. 

Pumps  and  Pumping  Machinery. 

Drum  Engineering  Co..  33   Brook  Street.  Bradford. 
Enke,  Carl.  Schkeuditz-Leipzig,  Germany 

Fraser  &  Chalmers,  Ltd..  3.  London  Wall  Buildings,  London,  E.C 
I,  P.  Hall  &  Sons,  Ltd.,  Peterborough, 
Hathorn.  Davev  &  Co..  Ltd..  Leeds   England. 

Positive  Hotary  Pumps.  Ltd..  23.  Northumberland   Avenue.  Loni 
W.C. 
Radial  Drilling  Machines. 

Asquilh,  William.  Ltd.,  Well  Road  Work 


Halifax. 
,  Albion  Works,  Leeds 

Mit.ln  11,  ll.,  .V  Co.  Ltd    Far- .gc  Works.  Keighley. 

Niles-Kenient-Pond  Co..  13-35.  Victoria  Street.  Lonnoi 
Noble  &  Lund,  Ltd..  Felling-on-Tyr 
Northern  Engine 
Swift,  George,  CI 

Rails. 

Wm,  Firth,  Ltd..  Leeds 

Riveted  Work. 

p.  A  Keep,  luxon  &  Co.. 


.  s  w. 


Woiks.  Hani  Miert,  Hirmmgha 


Roller  Bearings. 

lei  Bearing  Co.,  47,  Victoria  Stieet,  I  ondon, 

Roofs. 

D.  Anderson  &  Son,  Ltd..  lagan  Felt  Works,  Belfast. 

a  ,v.-  Co  .  Ltd  ,  Hunslet,  Leeds. 
Head,  Wrightson  S  Co..  Ltd.,  I  hornahv-on-Tees. 
HcTear  &  Co.,  Ltd.,  Newtownards  Road,  Belfast. 

Ropeways  (Aerial). 

l.ulr.  ml  ft  Co  .  Ltd..  72.  Marl:  Lane.  I 
I  ,  Ltd.,  Cologne,  Germany. 

Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.. 


Slotting  Machin 

Swift.  Geo-ge.CI- 

Spanners. 


Id.   Cambridge 


Steam  Traps. 
Lancaster  .V  Tonge 

Steam  Wagons. 
Thomycroft  X  Co.. 
Yorkshire  Patent  Steam  Wagon  Co..  Pepper  Ro 

Steel  Structures. 
Ashmore,  Benson,  Pease  &  Co.,  Ltd.,  Stockton-on-Tees, 
Clayton,  Son  &  Co..  Ltd  ,  Hunslet,  Leeds. 


Steel  Tool  Steel). 
Flockton,  Tompkin  &  Co.,  Ltd,  Newha 


Stokers. 

Ed.  Bennis  &  Co.,  Ltd., 

Bolton, 

Lanes. 

Stone  Breakers. 

S.  Pegg  &  Son,  Alexand 

erStieel 

.  Leicester. 

Superheaters. 

A    Bolton  &Co.,49,  Deansgate 

.  Manchester. 

Testing  Machines. 

Denison,  Saml.,  &  Son, 

Ltd.,  H 

unslet  M  lor,  neat 

Leeds. 

Time  Recorders. 

Howard    Bros.,  40,    Paradise   : 

Street,    Liverpool, 

and 

100b. 

Ltd  ,  Spring   Hill.  Birmingham 


Typewriters. 


Valves. 
Holmes  &  Co..  W.  C .  Huddersfield. 


Scotch  and  Irish  Oxygen  Co.,  Ltd.   Roschill  \\  orks.G 

Shaw,  loseph    \llieit  W.uks,  Huddersfield. 

Wisn,  Charles,  &  Co.,  St.  Thomas  Works,  Birmlnghs 

Ventilating  Appliances. 

Matthews  &  Yates.  Ltd.,  Swinton,  Manchester 


Water  Softeners  and  Purifiers. 


Wagons— Steam. 

Thornvcroft  &  Co..  J.  I..  Ltd..  Ch.swick,  London.   W. 

Patent  steam  Wagon  Co.,  Pepper  Road,  Hunslet,  Leeds. 


Weighing  Apparatus. 


Wells  Light. 
A.  C.  Wells  &  Co  ,  iooa.  Midland  Road,  St.  Pancras,  London, 


H.  &  Co..  Krroklyr 


York,  U  S.A. 


Ropes 


Wire  Working  Machinery. 

1-»1    Brand    vc.  Shakespeare  Street.  Ma 


Williams.  J.  H..  &  1 


2,     19   " 
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Hyatt  Roller  Bearing  C9 


The  HYATT  ROLLER  BUSHING 

presents  every  desirable  feature  possible 
to  such  a  device.  Its  application  to  the 
loose  pulky  rem  ves  one  of  the  most 
frequent  causes  of  delay,  besides  re- 
ducing friction  to  a  minimum.  We 
will  gladly  forward  either  bushings  or 
pulleys  complete  to  any  responsible 
firm,  with  the  understanding  that  they 
may  be  returned  if  not  satisfactory. 

CANNOT  STICK  FAST  ON  SHAFT. 

75  PER  CENT.  SAVING  IN  OIL. 

For  a  new  descriptive   Book,   write  to 


Hyatt   Flexible  Roller  Bushing. 


47,   Victoria  Street, 

LONDON,    S.W. 


TEMPERLEY 

TRANSPORTERS 

For   Rapid    and    Economical    Handling 
of  General   Cargo,  Coal,  Ore,  &c. 


Ith 


TEMPERLEY     TRANSPORTER      CO., 

72,  Bishopsgate  Street  Within, 

LONDON,    E.C. 

Fell  I  rransumo 


Th*  "SHAW 


Patent  Steam 
Valves  .  . 


lit.  Renewable  Seats.  Interchangeable 
Concentric  Valve.  Compound  PacKIni 
to  Spindle.  Special  Metal,  and  High- 
Clas»  WorKmanship. 


Try    Them   1      Sent  on  Approval. 
u>3"      SpeeiaHtitt  fin  mgk   I 


■  JOSEPH  SHAW, 


!.;„.  HUDDERSFIELD. 


WEST  PASCAGOULA  CREOSOTING  WORKS, 

WEST  PASCAGOULA,  MISS.,  V.S  A. 

operation  for  more  than  twenty- 

v.  telegraph   Poles.  Cross  Arms, 

Electric  Conduits,  I'aMnu  HI.,  ks,  S.,«ed    Tiles,  and  Timber  I'ROMITI  Y 

i   I)      New    cylinders,   115  fl     <."H      Capacity,  one  million  feet 

per  month       A  H.C    I  ode  used      Cahle  address      I'lerre.  West  I'ascacmila, 

Miss— Address  . I  NO    H    I  I  M>S  l-.V.  Superintendent. 


HARTNESS 

FLAT  TURRET  LATHE 


JONES  &  LAMSON  MACHINE  CO., 


Ill  I  I      III   II  MM 


97,  Queen  Victoria  Street.  LONDON. 
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Machine  Tools 


as 


Hydraulic  Flanging 
Press  I  Progressive 
Type',  for  Flanging 
Boiler  Plates,  etc. 


RICE  &  CO. (Leeds)' 

LIMITED, 

LEEDS, 

ENGLAND. 


HYDRAULIC 

Riveters, 

Lifts, 

Presses, 

Pumps, 

Cranes, 

Accumulators 

Punches, 

Intensifies, 

Shears, 

Valves, 

Hoists, 

&c,  &c. 

ABC  Code.  4U1  Editio 
Telegi  ipbic    A 

Telephone  No.:    1161 


Cable  Bending  and   Splicing  Vise. 

01  XRIPTION 

J.    PARKINSON    &    SON, 

SHIPLEY,    England. 

1    1"  B  C  sth  1 


GREENWOOD  &  BATLEY,  U 


LEEDS. 

fc      Machine  Tools. 

J    Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 


0 

o 


II  | 

Z  - 

i 
o 
< 

2 


G.  F.  SMITH, 

Ltd., 

South  Parade, 

HALIFAX. 
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™  Latest  Planer  Practice 


comprises 


1.  VARIABLE    SPEEDS    ON  THE    CUT. 

2.  CONSTANT  HIGH  SPEED  ON   THE  RETURN 
3     PROMPT    BUT    SMOOTH    REVERSE. 


th     3-speed 
•tar  box  for 

cut  i 


Length  of 
stroke 

Tim 

=  OfH 

Feet 

travelled. 

Average 

Men 

cycles. 

Feet   per 

x  _>  x    ,,, 

minute. 

ft.     in. 

m 

ft* 

cut     retn 

■ 

Ill 

Ml 

IS 

7S       210 

- 

t. 

240 

411 

20 

175 

jo       160 

12       II 

;f 

M 

b7 

I7S 

411         160 

12 

J 

46 

'-'J" 

-7 

62 

v.s 

fi 

:<9 

45 

145 

44}      141 

1-1       ii 

a 

56 

. 

71 

.VI 

ISS 

48S     147 

Kf       ii 

4 

B 

v. 

,;.{ 

I'JJ. 

1411 

42       127 

THE    BaTEMAS    SPEED   TABLE 


pare  with  the  above  speeds. 
Then  calculate  what  yon  lose 
yearly  by  using  old-fashioned 
tool*,  and  write  to  us  for  our 


B.   A..  BATEMAN  S  MACHINE  TOOL  CO ..  LTD..  Balm  Road.    LEEDS.  ENG. 


»»>....»•»»*••»»•»*.»»»..»*..»...».»..».*».»....».- 


,»»».*»»•#;- 


WE  MAKE 
HIGH-SPEED 
LATHES 

A  Speciality. 

•ACCURATE.' 

"DURABLE.'' 

"POWERFUL." 


REASONABLE  IN  PRICE. 
UNEQUALLED  IN  POWER 

Send  us  gout 
inquiries. 


NOBLE  &  LUND,  Limited, 

FELLING-ON-TYNE. 


» 


»**¥»»»»»»¥»•#»»»»»»»«»» 
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iEi/yiimTjf' Machine  Tools 

The  SURVIVAL  of  the  FITTEST. 


We    make    more    Planers 
than   any  other  Firm 
in   Great 
Britain. 


Ask    specialh 
for  Planing 
Machine 
Catalogue. 


C.   REDMAN    «Sc    SONS,  Pioneer  Ironworks,    HALIFAX. 


CUNLIFFE  <5  CROOM,Ltd 

MACHINE    TOOL    MAKERS, 

Broughton    Lane,     MANCHESTER. 


Il'ustration   shows    18. in.    Disc.   Grinder.      May    be 
at  worA  at  our  Showroom, 
VICTORIA    STREET.  MANCHESTER. 


Disc 
Grinders. 

Made  in  Three  Sizes:  14  in..  18  in.,  and  28  in. 

Accessories  supplied  with  each  machine  are — 

Screw   Press  :    Two  extra   machine  ground  Steel 

Discs;    Dust  Shields  to  each  Disc;    One 

Emery    Paper     Discs;     Water    Trough;      Glue 

Kettle;    Handles  for  lifting  discs;    Top  Driving 

Apparatus, 
s  seen  ■ 

Full  particulars  and  printed  mallei  i 
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IMT'lff     Machine  Tools,  &c 


%  LAUNDRY 

•K^/  MACHINERY 


"T^Efa     and  Steam  COOKING  APPARATUS. 

Please   write   for   our   New   Catalogue,    N. 

Summerscales,  Ltd.,  England. 


Dean,  Smith,  &  Grace, 

LTD.. 

Lathe     Manufacturers. 
E?8^'d  KEIGHLEY. 


WRITE       FOR      CATALOGUE 


See    Our  Advertisement 


High-Class  Lathes 
Radial  Drills. 


D  MITCHELL  &  CO.. 

Ltd. 

Parsonage  Words,  KEICHLEY. 

1        f    •■::,:     "  Tools.    Kn.  B 

On  M  ar  Office  and  India  Office  Lists 


I 


POWERFUL,       DURABLE,       ACCURATE. 

These  are  essential    qualifications  in    machines    of   the    type    illustrated. 

Our   make  complies  with  these  requirements,  and    in   addition  embodies 

all  the  most  advanced  time  and  labour  saving  features. 

COMBINED  HORIZONTAL 
DRILLING.  BORING. 
FACING,   AND   MILLING 
MACHINES     .      .       . 

I.  -  •  «ls  and  feeds. 

Tables  self-acting  in  all  ti  i 
Strong  and  rigid  for  higl 

i    a   very   large    range,    am 

\  11  i  IU3  classes  oi   v. 
Send   for   descriptive  I"., ...HI.  I,    P.I 


CONTRACTORS 


WILLIAM   ASQUITH,  2 


SPECIALISTS 

SPIED 
DRILLING  and 


Well    Road  Works.   HALIFAX,  England. 


LTD. 
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MORTAR     MILLS. 


STRONG, 
DURABLE, 
EASY    RUNNING. 


Designed  to  stand 

Rough  Wear  and  Tear. 


Requires  less  Power  to  drive  than 
any  Mill  on  the  Market. 


Note  the  Guards  round  Pan  and 


Gearing. 


HORSFALL  DESTRUCTOR  CO.,  LTD.,  Armley,  LEEDS. 


DESTRUCTOR." 


LIEBER'S     STANDARD. 


MASCHINENFABRIK  SACK,  G.m.b.H., 

RATH,    near     DUSSELDORF,     GERMANY. 

Rolling  Mills  of  all  descrip- 

i    Rolling  Steel.  Iron, 

B  ass,  Zinc  etc.;  Coa- 

ging  Mills;  R*il,  Bar  and  Plate 

.Mill's  :  rnivers.il  .Mills:  Tube, 

wheel    and     Wire 

Mills;  alsoCold  rolling  Plant. 

Straightening  and  Bending 

Mai  nine  5  foi   Plati   .    Ingle! , 

Rails     and    othei     Si  1  tii   •  . 

Shearing       and       Puncl 

Machines  '.I    all 

Special   Machines 

1  .ml-. 
All  Machinery  and 
Vpparatus    used   in  g-- 
Rolling  Mills;  Live   J| 
ks,Lifting  Sfj 
Itraighten- 

.    I  lot-S  LW 

Devices,  Ing 

g  and  Ranging  Presses,  Shearing 
etc.,  woi  ked  by  Steam  Intensifiei 
Hydrauli     P 


THE  ERECTING  SHOP  OF  THE  MASCHINENFABRIK  SACK  CAN   DEAL 
WITH   PIECES  WEIGHING   UP  TO  60  TONS. 


FfclSKl'AKY    J.    IQUC. 


PACK'S    WKEKLV 


Electric    Hoisting   and    Hauling   Gears. 


'/!    SPECIALITIES    ARE  - 


IIll&V: N- Halfnng, Birmingham."         Haulage  and  Hoisting  for  all  purposes ;   also  Pumping. 

M.  B.  WILD  &  CO.,  ARGN\LcEHEsLTLRsEET  BIRMINGHAM. 

BRADBURY'S 

Newly  Designed 

Standard  Milling  Machine 

For 

SPEED, 

ACCURACY, 

ADAPTABILITY, 

»    Al. 


Prices  and  Particulars  from  -  -  *      ■ 

BRADBURY  &  Co,,  Ltd,,  W  OLDHAM, 
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Time  Recorders 


Indispensable    to    Employers    of    Labour. 


THE    "DEY"    TIME    REGISTER. 

HOWARD     BROS.,    Proprietors    and    Manufacturers, 

lOOb,    Queen     Victoria,     Street,     LONDON.     E.C 

Head    Office:    40.     Paradise     Street,     LIVERPOOL. 


February  2,  1906. 
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CLAYTON,  SON  &  Co., 

LTD. 

HUNSLET,   LEEDS, 

MAKERS    OF    THE 

LARGEST  STEEL  TANK 

AND    THE 

LARGEST  GASHOLDER 
IN  THE  WORLD. 


ROOFING, 

CONSTRUCTURAL 

STEEL    WORK, 
PETROLEUM     TANKS. 

Wires : —  London  Office  : — 

"  Gas,  Leeds."  60.  Queen  Victoria  Street. 


the  "IRON    KING"    PACKER. 


Automatic  Friction=Clutch  Cement, 
Lime,  Alkali,  Plaster,  Paint,  and 
Facings    Packer  - 


Over  7,000  in  Use. 

Specially  adapted  for  all    = 
kinds  of  similar  materials. 


PACKING     RAPIDLY    AND     ACCURATELY     IN 
BARRELS    OR    SACKS. 

MANUFACTURERS    OF     POWER    TRANSMISSION     MACHINERY. 


the  S.  HOWES  CO., 


64,     MARK     LANE, 


LONDON,  E.C. 
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Adverliscmenis  not  appearing 


the 


:k   will   be   found  by  reference   to  the    pre 
exception  of  those  appearing  monthly. 


following    issues, 


Addy.  George   &  Co 

Ahlers,  Ad  

Alien,  Edgar,  S  Co..  Ltd        

Al'gcuieine  tlektricit.ils-Gesellsch.ift 

Allis  -Chalmers  Co 

Anderson  &  Son,  Ltd  ,  D 

Ashmore,  Benson,  Pease  \  Co. 
AsRlL.111  Ilios.  ,\  \»-lson,  Ltd. 
.Isqllilli,  Willi. or.    Ltd 

Atlantic  Press     

Avery.  Ltd..  \V.  &  T 

Babcock  and  Wilcox,  Ltd 

Baldwin  Locomotive  Work- 

Batemans  Machine  Tool  Co. 

Baylies, <  harles  .  ...       Inside  Front  ( 

Beanlaml,  I'erkin  &  Co 

Beldam  Packing  and  Kubber  Co 
Ben.i.Sykes         ... 
Bennis  .\  t 


Ltd..  Ed. 


Ltd. 

Cinney  &  Son      

Bleichert  R  Co.,  A 

Blumann  &  Stern,  Ltd 

Bolton  it  Co.,  A 

Booth  &  Bros.,  Ltd.,  |oseph     .. 

Bradburv  it  Co.,  Ltd 

Brand.  Ed 

Brett's  Latent  I. liter  Co     Ltd 
Brtuer,  S.  hurnaeliei  &  Co. 

Bridge  &  Co.,  David      

British  Advertiser  Service  Bureau 
British  Westinghouse  Electric  anc 
Manufacturing  Co.  Ltd.... 

Broadbent,  T.  W 

Brown.  Andrew.  &  Co. 

il  iv.  Ltd 

Buckley,  Samuel...         


Callender  s    Cable    Lonsli  11    

Ltd 

Cambtidgc  Seieutilu  Instrument  Co., 

Ltd.     "  

Campbell  Gas  Engine  Co , 

Capell  Fan  Co 

Clarke's  Crank  &  Forge  Co.,  Ltd.  ... 
Clayton,  Son,  &  Co..  Ltd 


Crvpto  Electrical  Co.  .. 
Cundall.  Son  &  Co.,  Ltd. 
Cunlifte  &  Croom,  Ltd, 


Davidson  X.  Co.,  Ltd 

Davis.  |ohn.  &  Son  (Derbv),  Ltd.      ... 

Davis  &  Primrose  

Dean,  Smith  it  Grace,  Ltd 1 

Deighton's  Patent  Flue  &  Tube  Co.,  Ltd. 

Delange  \  Cie,  Mc 

Delta  Metal  Co.,  Ltd.    ...       Outside  Back  Covt 

Dempster.  Moore  &  Co     Ltd 

Denison.  S.,  &  Son  3 

Dixon,  W.  F.,  &  Co. 

Dobbie  Mclnnes,  Ltd      ; 

Drum  Engineering  Co ...  4: 


Eboneslos  Manufacturing  Co. 

Empire  Typewriter  Co 

Enke,  Carl 


Kink  y  X  Sons,  Jame 
Fai  nicy  Iron  Co.,  Ltd 
Fend,  A.   it  Co.  ... 
lull!    Ltd.  WllU.1,1, 


Frascr  J 


Ltd. 


Gent  &  Co..  Ltd 

Gibbs,  [.,  &Son 

Gilmour,  W.  &  u 
Glover  &  Co..  M. 
Green  it  Son,  Ltd..  E.   ... 
Greenwood  &  Batley,  Ltd. 


1 


Hagan's  Locomotive  Works 
Hidden  &  Co.,  J. 
Hall  &  Co.,  B.  J. 
Hall  &  Sons,  Ltd.,  J.  P. 
Hamuli  &  Buchanan   .. 
Hartley  &  Sugden     ... 
Hasenclever  Sfihne,  C.  W. 
Hathorn,  Davey  it  Co.,  Ltd 
Head,  Wrightson  &  Co.,  Ltd 

Hepton,  \V.,  and  Son..'."         ! 

Hill  and  Herbert,  Ltd 

Holmes  &  Co.,  W.  C 

Hopkinson,  J.,  &  Co.,  Ltd.     ., 
Horsfall  Destructor  Co. 

Howard  Bros 

Howes  Co.,  S 

Hudswell.Clarke&Co..Ltri.    Ii 

Hughes  &  Lancaster 

Hughes,  G.  H 

Hunslet  Engine  Co. 

Hunt  and  Mitton 

Hyatt  Roller  Bearing  u. 


Ind 


a  Kubber,  l.utt.i  Peril 

Works  Co.,  Ltd.      ... 

glesant.  T..  c<c  Sons,  Ltd. 
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MATTHEWS  &  YATES,  Ltd.,  Swinton,  Manchester. 


FANS     ror     WATER     COOLING     TOWERS,     &c. 


SOMETHING     NEW 

How  to  deal  with  Inward  Invoices. 

Doe  nt    system    involve    the  looking  through   a  mass     I 

detail  before  arriving  at  any  required  invoice? 
If  it  does,  then  you  are  wasting  your  time. 

YOU    CANNOT    AFFORD    TO    DO    THIS. 


THINK   OF   THE   SAVING 

if   you    adopt   a   system    that    will    enable   you   to    find 
ice  at  i  >nce. 

YOU    OUGHT    TO    KNOW    SOMETHING    ABOUT    THIS. 


.my  required 


PARTICULARS     OF 

The    Trading     {3    Manufacturing     Co., 

C.I.    DEPT.,  Ltd>> 

27  (3   28,  FLEET  STREET,  LONDON,  E.C. 
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Keep.  F.  A.,  luxon  S  Co. 
Kramos.  Ltd. 

Lancaster  &  Tonge,  Lid. 

Lassen  &  Hiort 

Leckenbj,  Benton  &  Co. 
Leeds  Forge  Co..  Ltd.  .. 
Lepard  8  Smiths,  Ltd     . 

Lorrain  J.  G 

Luke&  spencer,  Ud.  ... 
LyleCo.,Ltd 


Mabie,  Todd  X  Bard 

McLaren.  |SH 
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TX7T1  H  tin-  formal  opening  of  the  Nile — Red 
Sea  Railway,  commences  the  serious 
. -i  1 1>  hi  nt  the  Soudan.  By  the  aid  of  the 
■:.  the  distance  from  Berber  to  the  Sea 
ieen  shortened  by  about  900  miles  at  a 
single  coup  and  tin-  way  lias  been  paved  for 
the  further  improvements  winch  arc  ultimatelj 
to  render  the  Soudan  self-supporting. 
Although  these  improvements  have  been 
\  foreshadowed  in  these  columns  it  will 
be  interesting  to  review  them  in  the  words  "t 
Lord  Cromer  on  Saturday  :  "  The  new  railway 
1-  the  first  and  preliminary  step  in  the  gradual 
ex©  ution  i>t  a  large  s<  heme  t<n  the  1  onsti  in  tion 
of  works  of  public  utility.  It  is  the  main 
artery  of  communication  which  will  open  out 
the  Soudan  to  the  \\<>ild.  Bu1  befot 
country  '.m  gain  the  lull  advantages  t"  !»■ 
derived  from  tin-  undertaking  furthei  works 
must  be  constructed.  Some,  indeed  havebeen 
alri  adj  i  ommem  ed.  Port  Soudan  1-  -pi  inging 
nit"  exi  tence.  Before  many  month-  have 
elapsed  il  is  hoped  that  tin  railwaj 
Kareima  to  Abu  II  uned  « ill  (- 
the  wealthy  province  "t  Dongola  thus  put 
in  dun  t  1  ommunii  ation  with  the  sea  Irriga 
tion  work-  are  about  t"  !»■  undertaken  i"  utilisi 
the  watei  -  "i   the  <  rash,  and  thus  fei  tili 

pi. mi-  in  ill'-  neighl 1  hood  "t  K  issaJ  1      1 1 

I  11  nil    In  l»'    mai  I''  with  a   \  iew  to   1 


struction  of    a  bt  ith  the  Blue  and 

White  Niles  at  Khartoum.  Railway  surveys 
are  being  undertaken  with  tin-  ultimate  object 
of  bringing    K.i  imunication  with 

the  main  line,  of  extending  the  railway  up  the 
left  bank  ol  the  Blue  Nile,  ami  "t  enabling 
{{[,-  gum  oi  Kordofan  to  find  a  ready  markel 
by  bringing  Id  (  >>"  1  1  nit"  direct  communication 
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View  from  the  i 


fCH-HOLBORN    SUBWAY. 

lie  at  Theobald's  Road  entrance. 


with  Omdurman."  It  is  not  suggested  that 
all  these  works  will  be  at  once  remunerative, 
but  that  they  will  ultimately  prove  remunerative 
Lord  Cromer  is  extremely  sanguine. 

Details   (.1    th( istruction    oi    the   railway 

were  furnished  in  briel  bj  Col.  Macaulay,  R.E., 

Director  oi  the  Soudan  Government  Railway-. 

ol  main  line  and  25  miles 

oi  sidings.     The  cosl   oi   constructing  the  line 

was  £E.i,375, >•  which  works  ou1  at  /E.4,150 

„  1   mile  "i  main  line.     Work  on  the  main  line 

at  Suakin  began  in  August,  1904,  and  railway 

communication  between  the  Nile  and  the  Red 

[905.     Owing   to 

J   water  supply,  it 

in  .ill  water  for  working 

parties,   and   most    oi    the     irati  1    for   bridges, 

buildings    and    locomotives,    by    distilling    sea 

Ml   wati  1    had    to   I irried   up   the 

1 1  ial  i.ini.  wagon  .     He  a<  knowledged 
d   from  Mr. 


Bakewell,  C.E.,  regarding  the  general  course 
and  construction  of  the  line,  and  especially 
in  the  matter  of  bridging,  and  expressed  his 
thanks   to   his   staff.  The    construction     ol 

325  miles  oi  railway  in  fourteen  months 
under  the  trying  climate  of  the  Soudan 
was  characterised  by  Lord  Cronvi  as  a 
very  remarkable  achievement." 

The  accompanying  illustration  of  the  Boston 
Subways,  reproduced  by  special  permission  from 
Mr.  Fell's  recent  report,  is  of  interest  in  view 
of  the  completion  of  the  Aldwych-Holborn 
Subway,  and  its  opening  for  traffic  in  the  course 
of  the  next  few  weeks.  According  to  Mr.  Fell. 
the  conditions  of  traffic  in  the  Boston  subway- 
are  typical  of  those  which  may  be  expected  in 
London.  It  is  worth  noting  that  the  -ingle- 
deck  bogie  cars  now  being  completed  for  the 
Aldwych  subway  are  the  first  steel  vein.  l<  - 
for  tramway  service  to  be  built  in  this  country. 
I  he  extensive  use  of  aluminium  in  the  internal 
fittings  is  another  interesting  feature.  As 
the  new  route  will  connect  up  the  Strand  with 
Islington,  a  heavy  traffic  is  doubtless  to  be 
anticipated,  but  here,  at  any  rate,  there  will  be  no 
"  strap  hanging."  and  visitors  coming  to  the 
surface  from  the  Temple  Station  of  the  Under- 
ground and  boarding  an  Aldwych  tram  will. 
we  imagine,  experience  an  agreeable  change. 

I  he    fad    that    a    train   carrying   a    party    oi 
engineers    and    their    friend-    pa—  ed  through  the 

Simplon  tunnel  on  the  25th  nit.  seems  to  have 
given  rise  to  some  misconceptions  regarding  the 
time  at  which  the  tunnel  will  he  available  for 
regular  traffic.  There  is  yet  much  to  be  done. 
A  limes  correspondent  write-:-"  A  mOSl 
minute  inspection  of  each  arch  in  the  rooi  oi  the 
tunnel  1-  now  being  carried  out.  There  will 
also  be  a  daily  examination  oi  the  1  eiling  and 
oi  the  sidewalls  by  means  of  a  car  carrying  a 
itor,  which  work-  a  dynamo,  two 
fixed  arc  lamp-  and  one  arc  lam])  to  which  a 
powerful     reflector     is     attached.     This     lamp 
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can  be  moved  in  any  direction,  and  it  will  flood 
with  .1  luminosity  equal  to  daylight  every  nook 

■iiny.  so  that  any  detects  which  may  exist 
can  he  ■  d  and  immediately  repaired- 

Each  of  the  cables  willcontain  fivewires  belo 
to  the  Federal  Post  at  -  md  to 

Iways.       The  signalling  will 

BlochLumier   telephone  app 
(lamp    signalling).       A    sixth    wire     destined 

nilitary     purpo 
be  laid    by    the    stafi    oi    the    51 
Railways  from  the  frontier  to  th 
tunnel.      At    Brigue    railway    station    th 
already  waiting  wagons  loai 

h    from   350   t mi  tres  long. 

1  as  thw  work  is  finished,  Messrs.  Brown, 

i    and   Co.,   "i    Baden,   Switzerland,   will 


lay  the  cable  for  the  system  of  electric  traction 
between  the  stations  ol    Brigue  and  I 
which  work  they  are  th  butwhat- 

!1  he  begun  on 
June  ist  next,  li  the  electric  installation  is 
no1  ready,  oi  ii  ii  does  not  work  smoothly  by 
then,  strain  tra  resorted  to." 

In    the    discussion   which     followed     Pro 
Ripper's   paper   (dealt    with   on    pagi 
the    anim  of    the    Association    of 

Technical     Institutions,     com    rning     the     co- 

of      employes       in       the       technical 
training      of      ...  Mr.      Alexander 

Siemens   0  mployers    being    treated 

as    if   they    did    not    know    their   own    interests 
H-  was   in    favo  1  1  lenl    having  his 


PAGE'S     WEEKLY. 


Febiuwi" 


technical  train  entered  the  work-, 

and  for  a  proper  training  he  recommended 
the  young  man  to  devote  himseli  to  daj 
training.     Mr.    E.    G.    Ogilvie    (chief    of    the 

i  i  l logi  al  braw  h  oi  the  Board  oi  Education) 

said  the  subjeel  was  one-  in  which  the  Board 
of  Education  had  taken  a  greaf  interest,  and 
they  were  endeavouring  to  spread  that  interesl 
as  widely  as  possible  in  the  country.  The  result 
of  the  inquiry  which  the  association  had 
carried  out  was  such  "as  to  show  that  there  was 
already  in  the  working  of  the  technical  insti- 
tutions a  sufficient  body  of  men  of  experience 
to  lead  the  way  and  show  the  method  for  im- 
provement in  the  direction  that  they  all  had 
at  heart. 

The  new  president  of  the  Association.  Sir 
William  Anson,  M.P.,  evidently  views  the 
attitude  of  employers  in  a  most  favourabli 
light,  for  he  remarked  in  his  presidential 
address  that  "  the  encouragement  given  by 
employers  to  technical  study  would  be  far 
reaching  in  its  results,  and  would  affect  for 
good  the  preparatory  work  done  in  secondary 
lementary  schools."  He  added  that  there 
was  another  aspect  of  the  connection  of  the 
work  of  the  Association  with  industries.  He 
hoped  that  it  might  serve  to  encourage  a 
movement  whnh  was  beginning  and  which 
he  might  express  in  words  taken  from  the 
presidential  addressof  Mr  John  Wolfe  Barry:— 
•  w,-  want  to  see  in  Greal  Britain  a  man  of 
n,  e  installed  m  his  laboratory  in  all  im- 
portant manufa<  tories  and  encouraged  to  help 
ii,   then   development." 

The  sixth  tntern  Ltional  Congress  ot  Applied 

trj    i-  i"    in  Id  hi  Rome  in   iooo  undei 

thi    Km-  "i    ftaly,  will  bi 

with  a   soi  ial  meeting  oi   the  members  in  the 

evening  oi  April  25th.     The  following  morning 

ting    will    l>e    held  : 

and  in  the  afternoon  ot  the  same  day  tin-  first 

the     election 


Presidential  Committee.  On  the  27th,  sectional 
igs  will  commence  and  will  continue  on 
the  28th  and  30th  oi  April  and  isl  and  2nd 
of  May.  During  the  Congress  lectures  on 
general  subjects  will  be  delivered.  Professors 
Henri  Moissan,  William  Ramsay  ami  into 
X.  Witt  have  already  promised  to  lecture. 
On  Sunday,  29th  April,  an  excursion  will  be 
made  in  tile  neighbourhood  of  Rome.  l*he 
concluding  meeting  of  the  Congress  will  b<  held 
on  May  3rd. 

The  State  Railways  oi  Italy  will  grant  a 
reduction  of  40  to  60  per  cent,  to  members  "l 
the  Congress  on  the  price'-  ot  ordinary  railway 
tickets  according  to  the  extent  oi  the  journey, 
and  the  navigation  companies  "  Navigazione 
Generale  Italiana  "  and  "  La  Veloce  "  will  allow 
them  a  reduction  of  60  per  cent,  on  tin  \  alue  ot 
ticket-  lor  any  journey  on  their  line-.  A 
programme  of  the  entertainments  and  festivals, 
to  which  member-  and  their  lady  friends  will 
he  invited,  is  in  course  of  preparation. 
Members  will  also  have  the  option  of  joining 
one  ,,1  the  two  excursions  that  will  take  place 
after  the  close  of  the  Congress.  A  trip  will 
be  taken  to  the  island  of  Sicily  with  the  object 
ol  visiting  a  sulphur  mine,  the  -alt  works  ot 
[Tapani  and  the  wine  factories  oi  Marsala. 
The  other  excursion  will  be  made  to  the  island 
,,l  Elba  and  tin  bom  "Soffioni"  of  Tuscany. 
Further  detail-  oi  the  Congress,  membership, 
eti  ..  1  an  be  obtained  from  :1k-  office  al  - 
Panisperna,  Rome.  All  persons  interested  in 
the  advancement  oi  applied  chemistrj  are 
eligible  lor  membership. 

\\Y   understand    thai    a    ver$    ■•■<•  inta  -  ous 
level  site  on  the  Wash,  known  a-  Freiston  Shore, 

ha-    been    acquired    l»V    the    amalgamated    firms 

,,i  theCoventrj  <  >rdnan<  e  Compan)  and  Messrs. 
1  ammell,  Laird  and  Co..  ol  Birkenhead  and 
Liverpool,  lor  use  a-  a  range  on  which  t..  test 
guns  and  armour-plate.  Plans  have  already 
been  submitted  to  the  Board  ol   I 
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The  Prince  ol  Wales,  on  ruesday,  laid  the  foundation 
stone oi  anew  teel   •  '  Mysore. 

Alderman  J.  Jenkins,  tin-  new  labour  member  for 
(  hatl.am  ha  g   connection  with  the  ship- 

building indvt  '  1  '  sided  at  the  Trade 

Id    in    Cardifl    and    was   Mayor   of 
Cardiff  in 

Lord  Inverclyde,  presiding  at  th<  annual  meeting 
ot  the  Glasgow  Shipowners'  Association,  announced 
that  satisfactory  negotiations  were  proceeding  between 
the  Board  of  Trade  and  Lloyd's  Register  with  regard  to 
the  revision  of  free  board  rules. 

Professor  W.  W.  Watts.  M.A..  F.R.S.,  of  Birming- 
ham University,  has  been  appointed  to  the  Professorship 
at    the    Royal  1  5  ience.    South 

Kensington,    vacant    by   the   retirement   oi 
Judd. 

Mr.  W.   Ridley   M  es    us  that^he  has 

resigned   his   positii  '    M'-r~-    Hezd, 

Wrightson  and  Co.,  Ltd..  and  accepted  the  appoint- 
aeral  commercial  man.,. 

.    from   the 
1  nary. 

Mr.  W.  Bradford,  whose  paper  on  the  use  ot  th 
mono-rail  in  mines,  i.  dealt  with  in  the  present  issue, 
1,  an  enthusiast  on  the  question  oi  reduced  mining 
costs.       1  1  its  mlllin'4 

,  quipmenl  '  '  '     stamps  and  three  tube 

mills,  and  to  cope  with  tin-  new  crushing  equipment 
5 up  the  mine  with 
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Birmingham  Electric  Supply. 

\    Local    Government     Board     inquirj     was    held 

in   Birmingham  on    fuesday,   into  an  application   bj 

the    Birmingham    Corporation    for    power    to    borrow 

F01     the    purpose    ol    their    electric    supply 

undertaking.     It  was  explained  that  the  main  reason 

lor    additional     expenditure     was     the    develoj m 

01  the  tramways  system.  In  1005  the  corporation 
took  over  about  13  miles  of  line.  Since  then  additional 
powers  had  been  obtained,  and  in  the  course  of  the 
next  is  month-  there  would  be  about  04  mile-  ol 
tramways  within  the  <  1 1 \ .  I  he  whole  ol  those  lines, 
with  the  exception  ol  seven  miles,  the  leases  oi  whii  h 
would  not  expire  until  [9]  i,  would  have  to  be  worked 
bj  the  corporation  in  about  iSmonths.  The  additional 
-11111-  tor  win,  li  power  u.i-  asked  to  borrow  were  for 
th.-  purpose  ot  laying  down  plant  to  meet  the  tram- 
way requirements  and  lor  a  further  station  at  Saltlev. 

Motor  Hiring  Scheme. 

The  Electric  Supply  Committee  ot  the  1  irmingham 
Corporation  have  for  some  time  past  had  under  con- 
sideration th.-  adoption  ol  a  motor-hiring  scheme 
the  object  being  t"  benefit  -mall  manufacturers,  and 
at  the  same  time  to  build  up  a  profitable  dayload  power 

""'I"1'       I  hej  now  immend  thai  thej  be  authorised 

to  supply  motors  and  starting  switches  on  the  hire  sys 
ten terms  oi  rental  proportionate  to  the  horse- 
power of  the  motor.  In  case  a  consumer  should 
di  in  to  purchase  a  motor  that  has  been  hired 
to  him  the  Committee  propose  to  give  him  facili- 
ty Eordoingso.  ft  is  estimated  that  a  sum  of  £8,ooo 
to  £10,000  will  be  required  for  the  working  of  the  chenv 
foi  about  the  first  two  years  I  he  Committee  intend  to 
oppose  the  Shropshire,  Worcestershire,  and  Stafford- 
shire Electrii  Powet  Bill  [906,  with  the  view  to  ob- 
taining the  exclusion  ol  Birmingham  from  the  pro- 
apply. 

The  New  Roof  at  Charing  Cross. 

Before     the     Manchester     University      Engineering 
li  '    on  Wednesdaj  night,  Mr.  W.  Noble  I  welvetrees 

lei  turi    ..-i    the    "  Safet)    ol    Iron  and   Steel 

1 (        in   view   oi   the  '  fiaring  I  ross  disaster.     Mr. 

I    om    lesson    from    t 1,  ,,, 

Idi  'I  tie  bai     made  in  the  d.n    oi  wrought 

"'     in  largi    rooi  strut  tures  should 

be  supple nted    espei  iall)    il   not    in  duplicati     bi 

n      ml.' 'I 

With    "  gard    to   the   nevt    1 ,..,,„    1, , 

*  1  ided    to     ..I,  tituti     ..    rooi    oi    modem  type   at    a 

I-      Thi    i,  ip    1.  oi    wa  •   de  igned  h 

ridge  an. 1-1.,. 1  .  1   m    the  ridges  running  at    1  ighi 


1     . 1   .   ih.      tation.      M  ■■   1 ■   1 . 1 .     would    be 

i  .1 d  bj  latticed  girders  extendi! 

nt  the  station   and  these  girders  would  be  supported  by 

the    ide  w  ills  and  by  two  lines  oi  columns  pit 1  in 

the  middle  oi  the  platfoi  ms.  I  hi  total  h 
rooi  would  not  be  more  than  35  ft.  to  1 
1  id    level,  w  hi.  h   would    eh  e    inci '    facilii  ies    foi 


Armstrong  College 

The  Council  ol  the  Armstrong  (  ollege 
on   1  ...  ne,  has  resolved  to  establish  a   1  hait  -  >l 

engineering,  and  a  sum  of  £2 , has  been  voted  towards 

the  equipment  oi  new  laboratories  die  appoint- 
ment of  chief  will,  of  course,  be  thrown  open  for 
competition,  although  there  is  a  strong  feeling  in  favoui 
ol  Prof.  W.  M.  Thornton,  who  ha-  been  in 
the  electrical  engineering  section  oi  the  college  for 
several  years  past.  The  Council  havi 
offer  for  competition  two  scholarship  each  worth 
£125  annually,  to  be  held  by  graduates  .it  the  ci  liege 
on  the  condition  that  they  spend  theii  time  in  the 
prosecution  of  definite  research. 

Canal  Haulage. 

Messrs.  J.   I.    I  hornycroft  and  Co       < 
which  is  making  a    1,000  mile  toui   oi   tl 
the   purpose   of    demonstrating    the   econom)    oi    the 
Thornycroft    marine   suction    gas  en 
upon  it-  return  journej   from  Mam  h 
and  at  the  time  ol   writing  has   reached    MiddUwich. 

Mthough  no  figures  relating  to  the  t. -t  an 
abli     the    tour   1-    understood    to    have    bei 

I...  1  >e  iiinii-ti.it  ion,   h.i\  e   been        en    to    1   irgi 

owner- and  engieers  in  Birmingham  and   Manchester, 

I  he  gas  foi  the  internal  <  ombustion  1  ngim  i 
1  lean  ed  automatically,  as  it  is  req 
or  coal       1  he  bat  ge  carrii     a  load  1 
iii    .11  ted  as  .1  tug  to  -i\  ,,i  in-,  load 

Vnothei  effoi  1  1  •  t"  be  made  ni    I 
the  approval  ol    Pai  liament   to  thi 

...     1  ni    across   the    1  han 

iri       1  hi    pn  motet  -   ol    tl   :    B 

I  hi         fOI  Ml   II  lull      Hi       ,1       I'.,  Ml,  I      111       I    ,,,.,11.1      .1, 

would  give  a   preponderani  e  oi   1  :pt 
representative    oi     tatuton   authority 

A    New    Forced    Drr.ught    Smoke-Consuming 
Furnace. 

The    1 1 

I     1 1   '  new  "  '-"-i  t  ional      Foi   ■ 

which  i-  ill  1 1  itrated  bj  the  a 
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from  a  scale  model  of  the  furnace,  as  a] 
Lancashire  Boilers.  It  combines  the  points  of  the 
closed  ashpit  with  those  of  the  hollow  bar.  The  grate, 
consisting  either  of  fine  spaced  bars,  or  of  plates  with 
conical  holes  (according  to  the  nature  of  fuel.  etc.). 
forms  the  top  of  a  trough,  which  is  divided  into  several 
sections  by  longitudinal  diaphragms,  and  each  section 
I  with  a  separate  steam  jet  of  the  "  Loidis  " 
patent  type,  thus  forming  a  complete  steam  boiler, 
the  bottom  of  the  trough  being  curved  to  a  trumpet 
shape  so  as  to  ensure  a  high  degree  of  efficiency. 

The  air  blown  in  is  thus  confined  strictly  to  that 
part  of  the  grate  through  which  it  ought  to  be  blown, 
ami  if  a  hole  is  formed  through  slack  or  careless  fii  ing 
its  effects  are  confined  to  one  section,  the  other  sections 
maintaining  their  full  efficiency.  The  spaces  in  the 
gl  ite  being  very  tine,  only  a  very  small  quantity  of 
through.  This  is  readily  removed  from  the 
trough  by  means  of  a  special  rake. 

:ii  is  not  permitted  to  come  in  contact  with 
the  boiler  plates,  and  the  ashes  an-  also  prevented  from 
King  on  the  plates,  so  that  a  frequent  source  of  corro- 
sion of  flue  tubes  1,  avoided. 


The  sn  1  il 
the  "  Loidis  "  patent  furnace.   It  consists  of  a  separate 
blower  or  air  injector  over  the  grate,  which  draws  it- 
air  supply   through  the  hollow 

behind  the  firing  from  th  1::  being  thus  heated  and 
the  plat.-  at  tli-  -an.  ■  tin.-  kept  ool.  A  supply  of 
1,., 1  .,:■  easil)  1.   ■  •  thus  delivered 

into  the  heart  of  1  lg    '■'■'"  th''   "Ie  which 

are  thoroughly   stirred   and   mixed   therewith,   so  that 
reasonable  care  on  the  part  oi  the  -toker  is  onl)  n 
to  secure  perfect  smoke  prevention.    It  is  claimed  that 
with  this  farnai  "re  £oot 

of  grate  per  hour  can  be  easily  burnt,  with  a  corre- 
sponding  increase  in  the  1  °'  the 

boiler.     It  is  applicable  "'  boiler,  and  is 

spei  i.illy  suitable   for  burning   small  and  dirty  coals. 
Meeze.    anthracite   duff,  and    such   fuels    as  are 
difficult  to  keep  steam  with  in  ordinary  furnai  es 

In  the  ill.,  trati.  nts  the  furnace  as  in 

actual  operation.  Fig,  -  show,  the  grate  partly 
«  ithdrawn  from  the  boiler  in  order  to  exhibit  the  details 
of  the  grate  and  0  onsuming  arrangements, 

ould  be  noted  ti..'  '  ""  to  blowers  is 

provided  with   1  in  order 

that  the  steam  ma)  be  wire-drawn"  to  a  suitable 
pressure  for  the  hig 
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:r      CANALS. 
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Sir.— In  connection  with  the  .".nark-  ... 

ject,    it  may 

■  .   know    that 

Mr.  Leon 

G 

Wi  .  km  was  full) 
Martin,   the  well- 
-.    and    an    aul 
canal  haul.,,,  systems    it  World  and 

Engineer,     ...     No 

item  ol  whi(  h  thi npany  holds  the  rights 

oi  the  ■ 

fully, 

V     1    M 


I.    HEW    FORCED   DRAUGHT    PURN 
SHOWING   GRATE   PARTI  v   WITH 


- 


.  npany,  Lt  I 
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Technical  Society  Notes. 


There  was  quite  a  candid  friend  type  of  discussion  on 

ti 

i  it  al  railway  engineei  ing  .it  the  Institution  of 

Engineers   last  week.     Mr.   Philip  Dawson, 

who  is  thi   ■  :  ion  with  the 

tion   of   tlie   London,    Brighton    and    South 

suburban    lines,   played   the  part  of  the 

candid  friend,  and  madea  speech  in  which  the  conclu- 

sions  of  tlie  author  were  assailed  and  controverted  at 

every  turn.  elf  is  printed  in  the  current 

i1  will  be  noted  as  a  general  dictum  that  the 

author  looks  upon  continuous  current  working  as  the 

best  for  dealing    with   suburban  traffic      Mr.  Dawson 

absolutely  disagrees  with   this   conclusion,  and  chal- 

author's   figures    in    no   half-hearted   way. 

Lei  us  give  chapter  and  verse.     Mr.  Carter  states  that 

'  "    amounl  to  be  added  for  revolving  masses  reaches 

-  ase  of  continuous  motors,  and  double 

that  in  the  case  of  single-phase  motors,  whereas  Mr. 

Dawson  is  of  opinion  that  not  more  than  i  j  per  cent. 

added  in  the  ca-e  of  the  latter. 

ii   with  the  author  in  rt  gard 

to  the  amount  dissipated  in  rheostatic losses,  stated  to 

i  i  ontinuous 

current  machinery  owing  to  the  alleged  lowei  efficieni  v 

of  the  former.   Mr.  Dawson  quoted  in  support  of  hiscon- 

oJ  anactual  test.     Hi     tati     thai  in 

'   on   thi    level    foi    two  trains,  one 

equipped   with   eight    [50  h.p.    D.C.   motors  and  one 

'    115  h.p.  YY.E.  alternating  current  motors, 

txi  in  made  tlie  run  in  92.25  seconds, 

and     the    D.C.  tram    in    91.6   seconds.      The  average 

tl1    was    74.2 

nd  the  watt  hours  per  ton  mile  were  63  watt 

•    hours  m  the   case 

of   continuous   cun  ds  acceli  ration  the 

es  per  hour  in  .-.•! 
a 

With  r. 
from  which  to  thi   inferiority 

i  orrect.  Mr. 
urve  from 
actual  sing 


tical  with  that  given  by  the  author  for  continu 

motors.     He  also  emphasises  the  fact  that 

capital  expenditure  is  required  in    continuous  current 

working,  and  expresses  the  belief  that  the  total  efficiency 
of  such  a  system  is  nearer  74  or  75  per  cent.,  than  the 
78  per  cent,  claimed  for  it  by  the  author  ol  • 
Finally,  it  is  asserted  that  the  days  when  it  could  I «  -aid 
that  no  practical  single-phase  motor^could  possibly 
be  designed  are  over,  and  this  caustic  critic  sums  up 
the  advantages  of  single-phase  current  for  railway 
working  as  smaller  capital  cost,  lower  working  ex- 
pensi  less  danger  of  electrolysis,  anil  more  favourable 
acceleration.  He  adds,  in  a  final  burst  of  unrelieved 
candour,  that  the  only  system  of  electric  traction  which 
satisfactorily  solves  the  problem  of  handling  suburban 
traffic  on  main  line  railways,  is  the  sin 
alternating  current  which  the  Brighton  Company  has 
decided  to  adopt,  a  conclusion  which  is  the  exact 
opposite  to  that  set  forth  in  Mr.  Carter's  Paper. 

Professor     J.     D.     Cormack     selected     thi 
ot  boiler  trials  tor  the  honorary  member's  lecture  to 
the   Junior   Institution  of  Engineers  last  Friday,  and 
although  we  are  unable  to  do  more  than  briefly  refer 
to  the  leading  points  of  the  lecture,  those  interested 
in    the    subject  would    do  well    to   study  same   in   lull 
when  it  appears  in  the  Transactions  of  the  Institution. 
The  efficiency  of  a   boiler   may  of  course     be   stated 
in   various    ways.      It    may   lie    merely   a    statement    ot 
the  number  of  pounds  of  water  evaporated  per  pound 
of  coal  consumed  ;    or  it  may   be  St»1 
of  the  whole  heat  obtained  in  the  strain   to  1 
in   the   fuel   used.      The  efficieni  y  as   defin 
numbei   oi   pounds  of  water  evaporated  pei 
coal  consumed,   is  not  a  suitable   basis  en   which  to 
compare  different   boilers,  unless  statements  are  made 
regarding    thi     i  Jorifii     value   of    tin-     fuel,   and    the 
heat  units  contained  in  one  pound  ..i  the 
■ 

Hi.-   results   ot    many    boiler   trials    which    have    ben 
published    .<Mit.nn 
only  in  terms  of  1 
fuel,    without    giving    any    indication    eithei 

un     ..1   nature  oi 
-ii'ii  results   an    verj    misleading    .mil  should  not   !«■ 
iabli   or  useful.     In 

trial    the    whole    hr.it    Supplied    1..    I 
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combustion  of  the  fuel  ought  to  be  accounted  for,  and 
statements  should  be  made  showing  the  magnitude 
and  extent  of  the  various  losses. 

It  was  pointed  out  by  Prof.  Cormack  I 
and  manufacturers  are  often  very  careful  to  indicate 
their  engines,  but  it  is  obvious  that  an  indicator 
diagram,  while  it  records  many  deficiencies  in  the 
working,  tells  nothing  regarding  many  points  which 
make  for  economy.  To  ascertain  it  there  is  any 
departure  from  the  normal  working  it  is  only  nei 

1  above  to  note  the  water  evaporated  and  the 
coal  consumed,  but  if  it  is  desired  to  locate  the  loss, 
a  knowledge  of  the  analysis  of  the  coal  and  temperature 
and   the   analysis   of   the   flue    _  |uired. 

Prof.  Cormack  deals  especially  with  this  subject, 
and  he  points  out  the  correct  way  in  which  a  boiler 
trial  should  be  made,  paying  particular  attention 
to  the  tendency  to  omit  consideration  of  one  or  two 
factors  which  make  an  otherwise  elaborate  trial, 
devoid  of  real  value.  Prof.  Cormack  did  more  than 
lecture  to  the  Junior  Engineers  on  boiler  trials,  as  he 
invited  them  on  the  day  following  his  lecture  to  pay 
a  visit  to  University  College,  where  the  method  of 
conducting  a  boiler  trial  was  demonstrated  by  himself 
and  his  assistants. 

We  are  glad  to  be  able  to  congratulate  the  Junior 
Institution  of  Engineers  upon  a  marked  advance.      In 
future   the   transactions   are  to  be  issued  in   monthly 
jurtv    and    the    Publications    Committee,    with    the 
object   of   making   the   journal   of   direct   ini 
members  in  their  everyday  work  intend 
each   month   to   queries  and   notes   that   may 
mitted 

trrangement  will  give  me  ortunity 

for  mu-  which  the  committee  hi 

t.     The  columns  of  the  journal 
will  also  be  open  to  correspondence  on  matters  afl 

'fare  of  the  Institution     ■  --ion  of 

engin>    rini  n   general.     The 

■    ■  ittributed,  by  the  way.  to  Mr. 

Mr.  Dugald  I  lerk's   essay  on   the  "  Gas  Turbin 

We 
ibout  a  new  3el  lubtless, 

with  well  established 

point  i-  1 

Dr.  F,    ' 
last  m 

■   I  Mi     I    N    Baldwin,  dealing  with  experiments 
on  the  propagation  of  longitudinal  wa< 
iln\  ali  ■   !  rods.     I  »r.  I  routon  laid  that 


the  experiments  were  undertaken  with  the  object  of 
determining  if  there  was  a  definite  rate  of  propagation 
of  magnetism  in  iron.  The  method  adopted  was  ti> 
produce  magnetisation  by  means  of  a  coil  through 
which  an  alternate  current  was  passed  at  a  particular 
point  on  the  bar.  and  then  to  observe  the  magnetic 
flux  at  various  distances  from  that  coil  by  means 
of  a  small  secondary  exploring  cod.  free  to  be  moved 
to  various  places  on  the  bar.  By  the  use  of  Pro'. 
Lyle's  wave-tracer  the  form  of  wave  of  magnetii 
flux  at  various  points  along  the  bars  was  then  obtained. 
The  wave  curve' was  next  analysed  into  a  Fourier's 
series.  Various  curves  given  in  the  paper  show  the 
values  of  the  constants  in  this  Fourier's  series  and  of  the 
lag  in  the  magnetisation  at  various  points  as  the 
coil  was  moved  along  the  bar. 

Contrary  to  what  had  been  observed  by  previous 
investigators.  Prof.  Lyle  has  found  that  the  phase 
lag  instead  of  continuously  increasing  along  the  bar 
reached  a  maximum  value  at  a  certain  distance 
out,  and  for  further  distances  diminished,  proving 
thus  the  absence  of  all  true  wave  propagation. 
The  failure  of  previous  observers  to  notice  this  is 
due  to  their  not  having  been  able  to  push  their  observa- 
tions to  as  great  distances  as  Prof.  Lyle  has.  Thus. 
they  never  reached  the  critical  point,  and  were  lett 
under  the  impression  that  the  phase  lag  continuously 
increased    with  il    would   in  true    wave 

propagation. 

Sir  William  White's  course  of  Cantor  Lectures  On 
Modern  Warships  1-  bound  to  attract  considerable 
attention,  and  the  crowded  meeting  which  faced  the 
lecturer  last  Monday  evening  when  he  started  the  series 
is  only  what  might  have  been  expected.  Sir  William 
prefaced  his  lecture  with  some  observations  to  the  effect 
that  the  battle  of  the  Sea  ol  japan  had  taught  naval 
ers  nothing  that  they  did  not  know  before.  Turn- 
.  the  story  of  the  modern  warship,  he  traced  the 
change  from  the  use  of  iron  to  steel  in  the  construction 
of  the  hulls,  armour,  and  armament,  and  showed  !  j 
means  '>i  sectional  illustrations  "i  a  modem  battleship 
the  many  difficulties  which  confront  a  designer.  The 
importance  of  practising  economy  in  weight  w.i-. 
emplu  1  er  cent,  of  the 

total  weigh!  was  allowed  in  the  hull,  whereas  in  an 
irdinarj  liner  from  50  t<>  55  per  cent. of  the  weight  was 
a  ,  because  the  dominant 
feature  "i  war-hip  design  was  gun  armament,  and  ever] 
thing  had  to  be  subordinated  to  thai  end.  This  was  a 
familiar  argument  and  the  lecturei  followed  conventional 
lines  but  Sir  William  has  the  happy  facility  of  lending 
real  interest  to  even  a  thrice-told  tale. 
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The    Application    of    Mono=Rails    in 
Underground   Tramming. 


By    Wager    Bradford. 


ABOUT  two- ami- a  -  halt  years  ago  the 
^  question  oi  the  mono-rail  in  connection 
with  electric  telpherage  suggested  to  me  the 
possibility  of  adapting  it  to  the  requirements 
of  underground  tramming.  A  series  of  ex- 
periments was  then  begun,  which  has  resulted 
in  the  successful  installation  of  a  mono-rail 
system  on  several  levels  in  Langlaagte  Deep. 
About  3.000  ft.  of  road  are  now  in  regular  opera- 
tion, in  drives,  cross-cuts,  stopes  and  winzes, 
and  as  the  system  is  of  practical  value,  has 
possibilities  which  I  have  not  yet  developed, 
and  is  a  radical  departure  from  existing 
methods,  a  brief  description  may  be  of  interest. 
My  primary  object  was  to  attain  greater 
efficiency  in  tramming,  by  reducing  friction, 
and  correspondingly  increasing  the  load  per 
boy,  and  at  the  same  time  to  prolong  the  life 
of  the  rail,  and  minimise  wear  and  tear  on  the 
trucks.  The  ultimate  object  is  to  introduce 
motor  traction  on  a  mono-rail,  pulling  in  trains 
from  central  loading  stations,  and  doing  away 
with  tram  boys.  In  this  direction  lie  the  possi- 
bilities referred  to. 

ADVANTAGES     AS     COMPARED     WITH      GROUND 
LEVEL     TRAMMING. 

We  are  .ill  Familiar  with  the  disadvantages 
of  the  presenl  ground  level  system  of  tramm  ng. 
In  filling  trucks  at  the  stop,'  box.-  there  is 
always  more  or  less  spill,  causing  greal   Erii  tion  ; 

trucks  frequently  go  off  the  tra<  k  on    in1 

,,(  the  rock  lying  on  it  ;    in  tipping  at  the  shaft 
ore  bins,   unless  tipplers   are   used,    the   truck 

.1    1  in  u  1  leai   over,  and  the  ore,   if 

,  to  11.  so  1I1.. 1  there  1-  loss  oi  tun.'. 
.,,,,1  mu<  h  wesu  ..ml  tear  in  the  trucks  to  cleai 
them;   and  finally,  rails  and  wheels  are  not  only 


continually  exposed  to  the  action  "t  the  mine 

water,  which  is  often  strongly  acid,  but  are 
grinding,  the  one  against  the  other,  in  this 
corrosive  medium. 

With  the  mono-rail,  suspended  from  the  roof, 
these  troubles  are  minimised.  Whatever  the 
spill,  no  ore  lodges  on  the  track  ;  friction  is 
greatly  reduced  ;  trucks  can  with  difficulty  he 
got  eff  the  track ;  the  truck  body  hanging 
directly  over  the  ore  bin  turns  bottom  side 
up  and  tips  clean  and  quickly ;  and.  however 
acid  the  water,  rails  and  wheels  are  high  and 
dry.  If  it  be  practicable  to  instal  a  mono-rail 
system  flexible  enough  to  meet  working  con- 
ditions,  -table  enough  to  withstand  the  wear 
and  tear  of  steady  work,  and  at  about  the  same 
cost  as  a  ground  level  road,  then  it  musl 
make  for  economy. 

That  the  system  can  be  successlulh 
to    all     sorts    and   conditions    has    been     fully 
demonstrated  at   Langlaagte  Deep,  when    it   is 


FIG.    I         MOXO-RAIL  IN  WINZE.  OI-KKATI  1>  HY    AlK-llnisT. 
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used  on  development  work,  bnth  driving  and 
rinzing,  and  in  tramming,  bath  in  the  stopes  and 
from  the  stope  boxes.  The  accompanying  draw- 
ings made  from  photographs  recently  taken,  will 
illustrate  this  better  than  any  statement.  They 
-how  that  the  experimental  stage  is  passed, 
and  that  the  system  is  of  practical  everyday 
utility. 

COST. 

A-  to  cost,  I  regret  thai  satisfactory  com- 
parative figures  cannot  yet  be  given.  Thus 
far,  the  running  gear  of  all  trucks  and  all  the 
hangers,  etc..  have  been  made  at  the  mine. 
and  at  a  cost  greatly  in  excess  of  that  for  which 
they  could  be  imported.  It  has  taken  long- 
continued  trials  to  prove  that  this  or  that  was 
just  right.  For  example,  no  rail  suitable 
for  a  permanent  road  could  be  obtained.  It 
should  have  a  very  deep  web  to  give 
stiffness  between  the  hangers,  with  a  relatively 
narrow  bead.  Rails  of  this  section  are  not  made  ; 
the  cost  of  rolling  them  specially  is  prohibitive  : 
and  standard  bulb  angles,  4i  in.  deep,  are  now 
being  imported  as  a  substitute.  The  | 
roads  are  all  equipped  with  16-lb.  rail,  but 
while  just  the  thing  in  a  winze,  this  is  far  too 
light  for  a  drive,  and  should  be  changed.  Also, 
in  the  case  of  trucks,  hangers,  etc..  it  has  taken 
time  to  arrive  at  the  best  standard  pattern, 
the  cost  of  experiments  have  been  charged 
t  tin-  roads  erected.  In  future  these 
-   will   be   made  by  home   m 

I  I     must 

nting    the    comparative   costs    to   a 

future  occasion;    but  it  is  -ale  to  predict  that 

the  erection  and  equipment  of  a  mono-rail  will 

ttle,  it  at  all.  in  excess  of  the  cost  i 

system. 

In  installing  a  mono-rail    above  ground,  the 

first    essentia]    is    .1    support    sufficiently    rigid 

to  carry  the  load,  and  this  must   1"-  erected. 

In  .1  mine,  1  "■•  ture, 

if  the  I,  is  ahead)   prw  ided,  and 

of  the  best,  and  the  major  problem  is  to  safely 

nd  the  rail  from  the  root.     Minor  problems 


3 


/ 


\-^- 


FIG.   2.      HANGERS   FOR    MONO-RAIL. 

are     sw  om     branch     lines, 

temporary     supports     in     development     faces, 
turntables,    etc. 

As  installed  at  Langlaagte  Deep,  the  mono- 
rail road  consists  of  vertical  iron  hangers  firmly 
fixed  in  the  roof  of  the  drive,  winze  or  stope  with 
a  right  angle  fund  6  in.  from  the  bottom,  to 
form  a  step  on  which  is  carried  a  16-lb. 
rail.  The  latter  is  placed  at  the  edge  of 
the  step,  to  allow  clearance  between  the  vertical 
portion  of  the  hanger  and  the  truck  wheels 
on  the  one  side,  and  between  the  bridle  of  the 
suspended  truck  and  the  edge  of  the  step,  on 
the   other. 

HANGERS. 

The  hangers  are  made  111  two  parts  (herein- 
after  designated  as  A  and  B)  to  allow  for  ad- 
justment  in  bringing  the  rail  to  grade.  The  A, 
or  upper  part  ol  the  hanger,  which  is  attached 
5  made  in  two  styles,  one  for  drives 
and  winzes    and 

For  drives  it  1-  made  ol  inch  square  iron, 
pointed  at  one  end.  ragged  at  the  corners,  and 
with  a  flat  wing  welded  in  an  inch  from  the 
other  end.  at  an  angle  oi  about  135  deg.  Two 
holes  are  dulled  through  the  wing  to  bolt  on 
I  01  lower  pan  ..1  the  hanger.  For  winzes 
and  atopes  the  A  hangei  1-  made  with  - 
shank  and  ol  lighter  iron,  and  the  wing  1-  welded 
in  at  right  angles  to  the  -hank.  Thi 
lowei  part  oi  the  hanger  1-  made  of  1  in.  by 
JU1.  flal   iron,  bent,  .1-  stated,  6in.  from  the 
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bottom,  at  right  angles,  with  two  holes  drilled 
through  the  6  in.  arm  to  bolt  the  rail  to.  and 
two  near  the  end  of  the  long  arm  to  bolt  to 
the-  wing  of  the  A  hanger  (see  fig.  2). 

METHODS     OF     ATTACHMENT. 

To  attach  the  hangers  to  the  roof  of  a  stope  or 
winze,  horizontal  hand  holes  are  drilled  to  the 
depth  of  the  shank,  say.  12  in.  deep  ;  in  the 
one  case  at  right  angles  to  the  line  of  the  rail, 
and  in  tin-  other  parallel  to  it.  The  hole  i> 
then  partially  filled  with  dry  wood  strips 
reaching  the  full  length,  the  shank  inserted, 
wing  down,  and  driven  well  home.  The  stress 
being  vertical  and  at  right  angles  to  the  shank, 
the  hanger  cannot  possibly  pull  out. 

The  attachment  of  hangers  in  a  drive  or 
cross-cut  is  much  more  difficult.  Here  the 
shape  of  the  roof  and  the  necessity  of  clearance 
between  the  trucks  and  the  side  of  the  drive 
forbid  side  holes.  The  holes  must  run  more 
or  less  in  line  with  the  drive,  making  it  im- 
possible to  get  a  right-angled  pull  on  the  shank 
of  the  hanger. 

Vertical  holes,  well  plugged,  would  carry 
a  dead  load  of  several  tons,  but  the  vibration 
iin  idenl  to  tramming  tends  to  loosen  the 
hangers  in  such  holes,  and  accordingly  the  holes 
an-  put  111  as  near  a  right  angle  with  the  vertical 
as  the  roof  will  allow,  and  looking  in  turn  to  and 
from  each  other  (see  fig.i.C).  Adjacent  holes  thus 
look  always  in  opposite  directions,  and  the 
possibility  oi  a  hanger  pulling  out  is  minimised. 

The  holes  are  put  in  with  machines,  are  18  in. 
deep,    z  m.    in    diameter,    and    approximately 
:.    and   are  so  placed   that   a  plumb- 
th     hole   will 
In-   2.  It.    from   the   footwall   side  oi    the  drive. 
tie   truck  coming    nil  ely 
undei    '!i'    stope   boxi  3,   and   t"   have   a   1  leai 
side.     A 
mono-rail  in    the  middle  oi   tin-  drive,  01    zig- 
zagging from  one  side  to  the  other.  1 

nee.     It    should   alwa 
footwall  lose  as  possible      Into 

the  finished  hole  1-  now  driven  a  peri 


and  well-fitted  plug  oi  pitch  pine  to  the  full 
depth  oi  the  hoi.,  ami  wh  n  i1  1-  "  home." 
an  inch  round  hoi-  1-  bored  in  il  to  the  depth 
of  the  shank  of  the  A  hanger  from  point  to 
wing.  The  hanger  is  then  driven  home,  wing 
down,  iln  greatesl  care  being  taken  to  keep 
the  wmg  in  a  vertical  position.  Il  this  is  not 
done  the  completed  hanger  will  not  he  plumb. 
The  moisture  in  the  air  swells  the  drj 
plug,  causing  it  to  grip  the  rough  sides  of  the 
hole  and  the  ragged  shank  of  the  hangers  and 
making  the  road  perfectly  secure. 

The  next  step  is  to  bolt  up  the  B  hanger, 
hut  before  this  can  bi  dom  the  exact  length 
required  must  be  ascertained.  To  find  this. 
one  end  of  the  grade  stick  is  placed  on  the  last 
completed  hanger,  and  the  other  end  brought 
to  suction  elevation  that  the  grade  is  just  right. 
The  distance  is  then  measured  from  the  bottom 
of  the  grade  stick  to  the  holes  in  the  wi) 
A  hanger,  and  on  this  measurement  the  B  hanget 
is  drilled  in  the  shop  ready  to  bolt  up. 

It  b  a  little  cheaper  to  punch  the  holes,  hut 
they  are  not  as  exact,  and  any  variation  affi  1  I 
the  grade  of  the  road.  In  new  work  it  i-  bes1 
to  have  the  man  developing  put  in  the  holes 
as  he  goes  along,  because  he  can  do  tins  win  n 
rigged  up  ready  for    drilling    in  the  face,  and 
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thus  save  the  cost  of  rigging  up  for  two  18-in. 
holes.  From  one  rigging  two  holes  can  be 
put  up  with  -  ad  a  man  can  put  up 

from  twelve  to  sixteen  holes  per  shift.  It  is 
also  advisable  to  put  up  box  holes  as  the  drive 
advances,  so  that  they  can  be  holed  into  from 
the  stope  to  save  the  danger  of  blasting  the 
mono-rail  when  erected.  If  changing  over 
from  a  ground-level  road  to  a  mono-rail,  it  will 
pay  to  have  a  machine  mounted  on  a 
to  shift  quickly  along  the  drive. 

DISTRIBUTION      OF     HANGERS. 

The  distance  between  the  hangers  is  an  im- 
portant factor  in  the  cost  of  the  work.  For 
example,  150  ft.  of  road  would  take  twenty-five 
hangers  6  ft.  apart,  say,  nineteen  8  ft.  apart, 
and  fifteen  10  ft.  apart.  Against  the  saving  by 
■  -pacing  must  be  put  the  need  for  heavier 
rail  and  hangers,  and  the  greater  stress  on  each 
unit.  This  would  become  serious  if  tru<  ' 
say.  one  ton  capacity  were  used.  From  ex- 
perience,  8-ft.  centres  seem  .  1  'dally 

if  motor  traction  be  contemplated.     It  would  be 
i   in  each  case  to  distribute  the  load  over, 
twelve    half-ton    trucks    rather    than    to 
concentrate  it  in  six  one-ton  truck-:    bu1  this 
does  not  apply  to  hand  tramming. 

LAVING     THE     RAIL 

In  laying  the  rail,  care  should  b< 
break  joints  on  the  hanger,  if  possible, 
the  end  of  each  rail  may  have  a  bearing  surface 
in  addition  to  the  fishplates.     1  he  hangi 
bolted  up  with  the  step  on   the  hanging  wall 
t  the  drive,  and  the  rails  are  laid  with  the 
flange  flush  with  thi  tep,  and  bolted 

.  ]y  to  n  through  the  flange.     In  the  cross- 
in-,  where  the  roads  from  east  and  wi 

1  -  !.   the  rails  from  the 

drive  being  continued  on  each  arm  oi 

lotwall  side  oi 
the  hangers   in   the  di  ives,   this  would   1 
possible,  as  the  bridle  and  whe<  Is  1 
would  then  foul  the  T-hangers  in  tl 
necessitating   a   double  line  "t   hangers  and   a 
wider  cross-cut.    Ii 


mono-rail  is  particularly  adapted,  the  rail  may 
be  laid  on  either  the  foot   with  hanging  wall 
side  of    the  hanger,  but  it    is  of  advantage  in 
narrow    stopes  to    put    it    next    the    hai ■_ 
because    the    footway    is    thus   brought    lower 

nam  boy  does  not  have  to 
stoop  so  much,  and  his  work  is  thus  made 
easier. 

In  development  work,  in  order  to  keej 
road  well  up  to  the  face,  one  or  more  light  jack 
bars  are  set  up,  fitted  with  brackets  on  which  to 
lay  the  rail.  In  this  way  the  trucks  can  be 
got  right  into  the  face,  no  matter  what  the 
bottom  is,  and  the  permanent  rail  laid  as  soon 
as  it  1-  ip  the  hangers.     When  the 

v  h  gh,  or  is  unsafe,  sticks 
walls 
to  carry  the  hangers.      The  length  of    the  rail 
should  always  be  some  multiple  oi  the  di 

ind  the  longer  the  better. 

CROSSINGS    ETC 

Switches,     turntables.  tc,     are 

easily   managed.     At   one    station,    a    view    oi 
which  is  given,  an  overhead  shunt  shifts  loaded 
or  empty   trucks   from   one   track    to   ano 
A  simple  and  effective  switch  1-  also  shown  in 
one  of   the   accompanying   drawings.     It   con- 
ol,  one  end  oi  which 
is  pivoted  vertically  on  the  last  hangei    I 
the  branch,  while  the  other  ■  nd  1-  sup] 
by  a  hangei  sliding  on  a  ■  urved  strip  of  iron  fixed 
horizontally  in  the  rooi  oi  the  dine.      1 1 

travel  to  alio*  oi  the 

rail  to  -wine  i,,,m  one  branch  road  to  the  other, 
where  it  is  secured,  as  wanted,  by  a  sliding 

llii-  -witch  w..rk-   perfei  tly,  but    must 

ved  by  hand,  and  has  on,  that 

0  that  a 

full    truck   might   run   through   into   the   level. 

in  automatic 

ction  to  the  op 

is  mori  tual.     It  1-  essential 

■   ■ 
shall  be  very  even,  nol  up  and  down, especially 
ised. 
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MG.    4.       MOXO-RAIL  AT  STOPE    BOX    HOLE    READY    FOR 
FILLING. 

The  chute  is  of  steel  plate  rolled  shallow  at  upper 
end,  and  deep  at  the  other,  and  hung  hy  chains. 

TRUCKS 

The  trucks  consist  of  a  U  or  Y-shaped  body, 
hung  at  each  end  by  a  single  pin  to  a  bridle, 
which  is  attached  in  turn,  by  two  vertical  draw 
bars  to  a  pair  of  two-wheeled  bogies.  There 
are  thus  four  wheels  in  tandem.  The  diameter 
"l  the  wheels,  and  the  depth  of  the  bridle,  van- 
according  to  the  head  room.  In  winzes  and 
very  narrow  stopes  6-in.  wheels  are  used, 
lopes  8  in.,  and  in  the  drives  8  to  12  in. 
The  wheels  have  a  flange  each  side,  i  in. 
deep,  and  cut  away  at  ]-  in.  taper  to  give  a 
tread  at  the  bottom  of  the  groove  of  i\  in. 
This  allows  \  in.  side  play,  the  rail  head  being 
1  Jin.,  and  prevents  the  wheels  mounting  the 
rail  on  a  curve.  The  wheel  base  is  a-  5hor1  as 
possible,  being  gh  in.,  with  8-in.  wheels,  and  the 
bogies  are  set  as  close  together  as  clearance 
will  allow.     Tii.  .,,  i,  bogie  run  loose 

1st  to  the  bogie  frame,  which  is 
welded  in  the  centre  to  the  draw  bar,  thus  form- 
oi  which  the  draw  bar  is    the   stem, 
with  the  wheels  at  the  end  of  each  arm.     The 
1  ups. 

draw  bar  oi 


each  bogie  bisects  the  wheel  base,  and  the 
lower  end  of  the  bar  is  made  round,  and  flanged 
and  held  to  the  bridle  by  a  loose  luting  clip. 
The  weight  of  truck  body  and  bridle  is  thus 
carried  on  the  flange  of  the  draw  bars,  while 
each  bogie  moves  independently  oi  the  othei 
on  a  vertical  axis,  thus  allowing  the  trucks  to 
negotiate  the  sharpest  curves  with  the  least 
friction.  This  form  of  bogie  was  adopted 
after  numerous  experiments  with  other  types 
having  fewer  wheels,  none  of  which  wen 
satisfactory.  It  looks  clumsy,  but  it  works 
like  a  charm. 

A  simple  catch  secures  the  truck  body  in 
position  on  the  bridle,  and  the  end  pins  on  which 
it  swings  are  so  placed  that  a  loaded  truck  will 
turn  turtle  when  the  catch  is  released,  and 
nearly  right  itself.  This  saves  a  lot  of  time 
at  the  ore  bins,  and  prevents  knocking  trucks 
about.  Most  of  the  truck  bodies  are  old 
U-shaped  ones,  holding  12  cubic  ft.  of  ore, 
and  were  used  to  save  expense.  They  are 
strongly  reinforced  at  the  ends  to  stand  the 
extra  strain  where  the  single  pin  is  set  on, 
and  the  bridles  are  made  big  enough  to  take  a 
15-cubic   ft.  pan  when  the  present  one  wears 


FIG.    5.      MONO-RAIL   AT  sll.M  I    1 1] 
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out.  Special  bodies  have  been  made  to  hold 
15  cubic  feet,  U-shaped  for  the  drives,  and 
V-shaped  for  stopes,  and  have  worked  well. 
A  20  cubic  ft.  truck  has  been  tried  in  the  drives, 

but  the  rail  in  use  was  not  still  enough  to  carry 
this  load  without  sag  between  the  hangers. 
With  a  perfectly  rigid  road,  and  14-in.  wheels, 
1  think  a  ton  truck  will  be  readily  handled  by 
one  good  strong  boy.  Such  a  load  will,  of 
course,  be  hard  to  start. 

In  the  drives  and  wide  stopes  a  U-shaped 
truck  body  is  preferable,  but  in  narrow  stopes 
a  special  V  body,  shaped  to  fit  the  floor  of  the 
stopes,  is  advantageous,  as  it  does  away  with 
the  need  of  taking  up  the  bottom.  In  winzes 
only  one  bogie  is  used,  with  6-in.  wheels,  and 
a  special  pan  or  bucket,  hung  by  the  bridle 
from  it.  Winding  is  done  by  hand  from  short 
distances,  and  by  an-  winch  from  greater  depths. 

OTHER      ESSENTIALS. 

The  truck  bridles  should  be  made  just  long 
enough  to  allow  for  clearance  of  the  loaded  body 
when  tipping.  A  long  bridle  tends  to  more 
swing  on  the  curves  in  transit,  putting  un- 
necessary strain  on  the  road  and  hangers.  For 
the  same  reason  the  road  should  be  carried  as 
near  the  roof  as  is  compatible  with  clearance 
and  even  grade,  since  the  shorter  the  hanger  the 
less  the  lateral  vibration.  All  roads  should, 
however,  be  erected  with  sufficient  clearance 
for  14-in.  wheels,  if  required.  In  the  present 
1  in.  by  4  in.  hangers,  the  ilat  side  being  towards 
ill,-  1, nl.  mil  advantage  i>  not  taken  of  the 
strength  <>t  ih.umi.i1.  The  hanger  should  be 
linii  tin-  othei  waj  .  so  thai  the  4-in.  fa<  e  would 
to  Hi'  rail,  hut  -m  h  luieane,- 
0  make  locally.  In  future 
it    1-   intended    ton  ers    in    three 

eel b  '  at  pn   ent,  the  foot 

...,i  pie  e  being  so  designed  thai  thi 
by  4  in.  vei  tii  al   i»"  tion  can  l><-  bolted   1 
suggested,  giving   the  maximum  rigidity.     No 
ihi  atables  1 » ■  i v e  ye1  been  erei  ted,  bu1  "in-  has 
been   d<   igned    Eoi     pei  ial   work,   and   pn 

IHI      dllll 


FIG.    6.      MONO-RAIL    SWITCH    AT    JUNCTION'    OF    ROADS, 
M  H  )!■  I  KI  >    VLSO    FOR    CUT-Ol'TS. 

also  be  used  to  advantage,  on  the  trucks,  if 
not  too  costly.  So  much  for  the  erection  and 
construction    of   roads,    trucks,    etc. 

COMPARATIVE     EFFICIENCY. 

In  comparing  the  efficiency  of  the  mono- 
rail in  tramming,  with  the  ground  level  system 
for  equal  distances,  it  is  difficult  to  arrive  at 
exact  figures  ;  so  much  depends  on  the  personal 
factor  represented  by  the  tram  boys,  and  on 
the  time  taken  to  till  the  truck-  at  the  boxes. 
The  best   day's  work   with   the  mono  was  120 

tt.  trucks  trammed  from  an  ore  chute 

I,,  ti„-  shaft   bm.    1  ;o  ft.  distant,  by  two  boys 

working  tin-  ordinal  shift.     This  would  es 

thirty  tons  pei  boy,  bm  the  chute  was  always 
,,,11  an  l  tb  1 1 1 1 1  ran  freelj  into  the  truck 
withoul  shovelling,  ["he  best  evidence,  in 
i.nl.  is  to  get  behind  a 
load, .,  -  id,  11   along  yourself,  and 

then  n\  mi' •  v.  il  ,  ,  1    on  the 

ordinarj  rail.  The  differeno  in  effort  required 
I-  striking.  A  long  time  ago  Mr.  Gil 
examined  the  mono-rail,  and  we  walked  in 
to  the  la.  e  "i  ill.  drive,  pushing  an  emptj 
tn,'  1.  ahead.  I  suggested  he  should  get  in» 
and  when  hi 
push.     We   -  Kp  1  ti  d    11    to  stop  alter  a    little 
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way,  but  it  gathered  speed  so  quickly  on  a 
r  per  cent,  grade  that  I  could  not  overtake  it, 
and  Mr.  Gilmour  rode  in  darkness  to  the  station, 
275  it.  distant. 

Given  a  sound  roof,  and  excepting  abnormally 
wide  stopes  or  lofty  cross-cuts,  it  is  my  opinion 
that  all  underground  tramming  can  be  more 
efficiently  done  with  a  mono-rail  than  with  the 
ground  level  system.  In  addition  to  the  usual 
work  of  tramming  from  stope  boxes  and  de- 
velopment faces,  the  mono-rail,  as  stated,  is 
particularly  adapted  for  use  in  the  stopes  them- 
selves. 

Must  engineers  now  believe  in  long  backs 
for  development.  It  is  essential  with  such  backs 
to  have  intermediate  roads,  say,  two,  between 
the  development  levels,  along  which  the  ore 
may  be  trammed  to  a  central  point  from  which  to 
be  sent  to  the  tramming  level  below.  The  system 
which  I  propose  where,  as  in  the  Langlaagte 
Deep,  two  reefs  are  worked,  is  to  sink  central 
ore  chutes  from  the  upper,  or  South  Reef  work- 
ings, to  the  Main  Reef  drive  below,  tram  by 
mono-rail  in  the  upper  stope  to  the  central 
chute,  and  from  the  chute  by  mono-rail  along 
the  drive  to  the  shaft  bins.  For  the  lower  or 
Mam  Reef,  a  cross-cut  might  be  run  back  to 
tap  one  or  more  central  chutes  in  each  stope. 

If  an  intermediate  ground  level  road  is  put 
in  a  stope,  the  footwall  must  be  blasted  up, 
while  with  the  mono-rail  hangers  are  cheaply 
put  up  to  carry  any  load,  and  even  in  a  very 
narrow  stope.  by  having  the  truck  bodies 
made  V-shaped,  the  foot,  excepl  in  rare 
need  not  be  broken.  If  two  or  more 
intermediate  roads  are  used,  the 
in  having  the  foot  intact  is  considerable,  and 
to  this  is  added  the  advantage  of  having  a 
clean  road.  No  ore  lodges  on  the  mono- 
rail across  a  stope,  but  with  a  ground  level 
line    the     track     will    be   1  I  he   ore 

down    and    the    traffic    imp 
mui  h  ol  the  time.     Whi  r<   il  is  di  sired  to  use  a 
gravitj  with  an  infc  1  mediate 

U  1. hi-,  d    bj    placing 


overhead  turntables  at  the  junction  of  the  roads. 
In  winzes,  too,  the  mono-rail  is  much  better 
than  the  other  system.  Rails  laid  on  the  floor 
of  a  winze  are  frequently  buried  with  stuff- 
The  overhead  rail  is  clean,  reduces  friction  to 
a  minimum,  brings  the  bucket  down  to  the 
bottom,  and  affords  an  admirable  hand  rail 
for  climbing  up  and  down. 

So  far  as  my  knowledge  goes,  until  intro- 
duced at  Langlaagte  Deep,  the  mono-rail  was 
never  before  used  in  underground  work  in  any 
country.  The  subject  of  tramming  has  received 
too  little  attention  in  the  past.  We  have  been 
content  to  get  along  with  the  old  methods,  and 
in  many  mines  of  to-day  ore  is  regularly  trammed 
by  hand  from  stopes  a  quarter  of  a  mile,  or 
more,  from  the  shaft  bins.  The  tram  boy 
thus  travels  half  a  mile  each  round  trip,  bring- 
ing out  about  half  a  ton  of  ore,  and  spends  nearly 
two-thirds  of  his  time  pushing  empties  on  an 
up-grade.  This  is  a  great  waste  of  energy, 
and  should  give  place  to  improved  methods. 

In  the  first  part  of  this  paper  it  was  slated 
that  the  ultimate  object  was  to  introduce 
motor  traction  on  a  mono-rail,  pulling  in  trains 
from  central  loading  stations.  Where  con- 
ditions admit,  it  seems  to  me  there  1-  a  saving 
to  be  made  by  such  a  system  of  tramming 
in  our  drives,  and,  in  my  opinion,  the  mono-rail 
offers  the  best  opportunities  for  the  introduction 
of  motor  power. 

I  confidently  expect  to  see  the  principle  of 
electric  telpherage  applied  in  underground 
tramming,  in  the  near  iutme:  indeed,  an  expert 
in  telpherage,  who  has  seen  the  mono  on  1  ang- 
laagte  Deep,  has  not  only  assured  me  that  the 
scheme  proposed  is  pi  ible,   but   has 

offered  to  impoi  t  a  motor  free  oi  charge,  to  be 
paid  tin  only  it  it  works  satisfactorily.  This 
is  getting  very  neai  to  su<  <  essful  demonstration, 
and  1  hope  this  paper  may  induce  elei  trical 
obli  in  ol  an 
effii  i< m    1 
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Technical  Considerations  in   Electric 
Railway    Engineering . 


By  F.  W.  Carter.  M.A. 


THE  complete  determination  of  the  engineering 
features  of  an  electric  railway  system  necessi- 
tates a  large  amount  of  careful  and  detailed  work  in 
order  that  every  part  may  be  framed  adequately  for  its 
art  being  excessive.  The  labour  involved  in 
full  investigation  is,  however,  amply  recompensed  by 
the  saving  in  capital  outlay  arising  from  the  avoid- 
ance of  superfluous  plant,  and  the  minimised  opera- 
ting troubles  and  smaller  expenses  arising  from  the 
plant  being  suitable  and  sufficient  for  the  require- 
ments. 

The  engineering  problem  can  be,  and  should  be, 
attacked  in  a  strictly  logical  manner.  Beginning  with 
the  requirements  of  the  system  in  respect  to  the 
moving  of  passengers  or  goods,  a  suitable  train- 
driving  equipment  is  first  determined.  The  power  and 
energy  consumption  of  the  train  is  then  computed, 
and  the  daily  traffic  estimated.  Afterwards  the  gene- 
rating plant  and  distributing  system  are  laid  out  to 
suit  the  traffic  requirements.  The  general  process  is 
simple,  but  every  particular  case  will  be  found  to  dis- 
close a  bust  ■  if  special  circumstances  modifying  tie 
details  of  the  engineering  scheme  and  calling  for  the 
exercise  of  great  care  and  judgment. 

The  chief  classes  of  service  between  win  b  it 
appears  necessary  to  distinguish  for  the  purpose  of 
this  paper  are:  (i)  urban  and  suburban,  (2)  branch 
line  and  inter-urban  parliamentary,  (3)  long-distance 
express,  (41  goods.  These  differ  in  theii 
ments  chiefly  with  respect  to  (:)  rate  of  acceleration 
and  speed  up  to  which  it  is  necessary  to  maintain  the 
maximum  rate.  (2)  behaviour  on  grades,  (3)  maximum 
speed  attainable  on  level  : 
^.ystems  available  for  railway  -en; 

ting-current  I   m  employ- 

. 

alternative  combinations  of  service  and  system,  many 

<>i    which    can,    however,    be    disposed    of    when    the 

general  pri 

GENERAL      DYNAMICS 

The  action   of  a   railway   motor  depends   p 
on  two  variables  onl 
teristics  are  known,   when  the  voltage  and 


given,  the  speed  and  tractive  effort  at  the  driving 
wheels  are  determined.  The  effect  of  the  motors  on 
the  train  depend  upon  (n  weight  of  train,  (2)  inertia 
of  rotating  parts,  (3)  train  resistance. 

The  weight  of  train  to  be  employed  in  calcu- 
lating the  acceleration  due  to  any  force  is  a  certain 
spurious  "effective  weight,"  composed  of  the  true 
weight  and  an  increment  due  to  the  rotation  of  the 
wheels  and  armatures.  This  increment  is  not  difficult 
to  obtain.  , 

In  the  case  of  suburban  trains  operated  by  con- 
tinuous-current motors,  the  amount  to  be  added  on 
account  of  rotary  inertia  will  usually  be  some  8  or  10 
per  cent,  of  the  weight  of  the  train,  whilst  with  single- 
phase  alternating-current  motors  the  increment  may 
amount  to  double  as  much,  on  account  of  the  greater 
number  and  weight  of  armatures  and  their  generally 
higher  peripheral  speed. 

There  is  a  lack  of  reliable  data  on  the  resistance 
offered  to  the  motion  of  electric  trains,  which  it  is 
hoped  will  soon  be  supplied.  Pending  the  publica- 
tion of  more  suitable  data,  the  author  has  combined 
the  results  of  certain  tests  to  obtain  the  working  curves 
of  fig.  1,  which  he  has  found  to  agree  very  fairly 
with  the  results  of  such  isolated  tests  on  electric  trains 
as  he  has  been  1        1    la]   tram  resist- 

m  the  curves  of  fig.  1, 
increased  I 

A    light     •  ternal    dimensions    will, 

in  el  with  almost  as  great  resist- 
ance as  a  heavier-built  I  dimensions.  A 
tiain  of  mam  resist- 
an<  e  per  coat  h  two  01  three 
I  I  i  lets  are 
allowed  for  in  the 

Of   the    energy    supplied    to    the    train,    part    is    dis- 

ulpat  i  iratus,   part  is 

employi  hilst   the 

thi    train   and   is 

t    the 

-    for  typical 

suburb  1  1  iiircnt  motors. 

11-mile 
for  every   pound   per  tun   train   resistance,      Tin 
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energy  dissipated  during  braking  varies  as  the  effective 
weight  of  the  train,  and  as  the  square  of  the  speed 
when  brakes  are  applied.  The  energy  dissipated  in 
motors  and  gears  will  be  some  10  or  12  per  cent,  of  the 
input,  whilst  from  6  to  12  per  cent,  will  usually  be 
dissipated  in  starting  rheostats.  In  the  single-phase 
system  the  losses  in  motors,  gears  and  controlling 
apparatus  will  usually  be  at  least  as  great  per  ton  mile 
as  in  the  motors,  gears  and  rheostats  of  the  con- 
tinuous-current system,  chiefly  on  account  of  the  much 
lower  efficiency  of  the  motors.  It  will  be  seen  from 
fig.  4  that  the  energy  consumption  is  considerably 
ted  by  the  rate  of  acceleration,  particularly  when 
stops  are  frequent  and  speeds  high. 

Whilst  discussing  energy  censumption  it  might  be 
well  to  issue  a  warning  against  the  abuse  of  the  ton- 
mile  basis.  As  long  as  we  deal  with  a  particular 
system  of  electrification,  the  energy  consumption  is 
well  expressed  in  watt  hours  per  ton  mile,  but  in  com- 
paring different  systems  with  one  another  it  should 
not  be  overlooked  that  the  weight  of  train  incident  to 
a  system  is  also  a  factor  in  the  energy  consumption. 

The  continuous-current  railway  motor  is  charac- 
terised  by  the  fact  that  within  the  limits  of  practicable 
and  efficient  operation  it  has  a  large  range  of  torque 
and  a  moderate  range  of  speed.  As  usually  geared,  it 
is  possible  to  obtain  a  torque  of  ten  to  fifteen  times 
that  required  to  overcome  the  train  resistance  at  the 
maximum  speed  attained  on  the  level,  the  high  torque 
being  maintained  until  the  speed  reaches  approximately 
a  half  of  the  maximum.  Fig.  2  shows  these  charac- 
teristics for  a  typical  continuous  1  arrent  railway  motor. 

SINGLE-PHASE     WORKING 

Single-phase  alternating-current  railway  motors  are 
of  two  general  types — the  compensated  series  and  the 
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repulsion  type.  Both  types  shew  the  same  general 
speed-torque  characteristics — the  range  of  torque  being 
considerably  smaller  and  the  range  of  speed  somewhat 
greater  than  in  the  continuous-current  railway  motor. 

Fig.  3  shows  typical  speed  and'tractive  effort  curves 
for  the  continuous  current,  the  single-phase  alternating 
current,  and  the  polyphase  induction  motor.  The 
scale  of  co-ordinates  is  arbitrary,  and  in  comparing 
the  several  motor  types  together,  the  abscissa  or 
ordinate  of  any  curve  may  be  supposed  increased  or 
diminished  in  such  proportion  as  may  be  desired  to 
render  the  comparison  suited  to  the  class  of  service 
considered. 

Knowing  the  train  resistance,  grade,  and  tractive 
effort  of  the  motors  at  any  speed,  we  can  deduce  the 
tractive  effort  available  for  producing  acceleration, 
whence — from  the  effective  weight  of  the  train — the 
rate  of  acceleration.  It  is  now  a  qui  ti<  a  I  simple 
dynamics  to  deduce  speed-time  and  speed-distance 
curves,  whilst  from  the  motor  characteristics  the 
power-time,  current-time  and  other  train  characteristic 
curves  may  be  deduced. 

rhi  typical  schedule  run  may  be  divided  into  foui 
elements,  corresponding  respectively  to  (1)  accelera- 
tion to  the  speed  curve,  (2)  speed  curve  running,  (ji 
ccasting,  d  ,  bral  ing  Sim  e  any  of  these 
elements  can  It  varied,  it  follows  that  a  run  can  be 
made  in  many  different  way-;.  However,  for  any  par- 
ticular type   of  motor,   if  av< 

for  thi    i II'.  lasting  and  the  ral 

■i  iabli      1  an,    Fi  1  poses,    be 

1   a   system  of  curves,   from   which  the  par- 

"  I  performance  of  the  train  can  be  deduced. 

as   employed   in    suburban   service    is 
and  5,  .'-Hi  ill.-.   will  be  fou    ' 
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Fig.  6  shows  typical  train  characteristics  of  this 
system  corresponding  to  acceleration  at  1.5  miles  per 
hour  per  second.  The  three  curves  are  of  the  same 
area,  and  the  distance  represented  will  be  found  to  be 
one  mile  divided  by  the  number  of  stops  per  mile,  as 
of  course  it  should  be.  In  order  to  understand  the 
reason  for  choosing  the  co-ordinates  employed,  sup- 
pose a  particular  run  is  made  in  /  seconds,  the  dis- 
tance being  d  and  the  numb  1  mile  >:,  so 
that  nd=\  mile.      Let  the  speed  at  any  point  be  s. 

Next,  consider  a  run  in  which  both  time  and  speed 

are     changed    in     the     same    proportion,    x,    so    that 

the  curve  retains  its  shape  but  merely  varies  its  linear 

in  this  proportion.     The  area  will  vary  as 

a2.      We  "         '  1  ite  : — 

■     . 


But 


and 


y> 


y\ 


s/»"     V7' 

■y-1  v» 


■    - 1    t.ii  e    time   :%  ^/~Jf) 

■ 

.  and  5. 


Referring  again  to  fig.  6,  and  considering  a  speed- 
ot  definite  shape,  the  power  required  at  any 
point  will  vary  as  the  speed,  and,  therefore,  inversely 
as  \/  >T.  The  energy  consumption  per  run,  varying  as 
the  power  and  as  the  time,  will  vary  inversely  as  «. 
The  energy  consumption  per  mile,  being  n  times  the 
energy  consumption  per  run,  will  be  independent  of  n, 
and  depend  only  on  the  shape  of  the  speed-time  curve. 
ly  fig.  4  gives  energy  consumption  directly  in 
watt-hi  iuis  per  ton  mile. 

I  '  -  howing  how  the  energy  input  given  by  one 
of  the  curves  ot  fig.  4,  is  finally  dissipated,  practically 
explains  itself. 

The  power  output  of  the  motors  during  a  run  is  very 
variable.  It  starts  at  zero  and  rises  with  the  speed 
during  the  period  of  acceleration  on  resistance.  Then, 
with  the  speed  still  rising,  but  more  slowly,  it  falls  off 
continually  due  to  decrease  of  tractive  effort  Hi. 
maximum  power  will  be  developed  at  the  instant  when 
all  resistance  is  cut  out,  with  motors  in  parallel— that 
is,  when  the  motors  are  taking  the  accelerating  current 
at  full  voltage.     This  is  the  power  plotted  in  fig.  5 

SERVICE     CAPACITY     OF     MOTORS. 

There  does  not  at  present  appear  to  be  a  general 
agreement  as  to  how  railwa  a  J  be  rated. 

There  is  no  practicable  and  simple  method  of  rating  a 
railway  motor  competent  to  express  its  real  service 
capacity,  and  it  is  only  by  experience  in  actual  service 
or  by  suitable  service  tests  that  the  sufficiency  of  a 
motor  for  its  duty  can  be  determined.  Service  tests  do 
not  take  account  of  all  the  circumstances  incident  to 
actual  service,  but  they  nevertheless  form  a  satis- 
ii  e  performance. 
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Fig.  6.— Typical  train  characteristics  for  trains  operated  by  continuous  current. 

The  appearance  of  the  resulting  curves  for  a  service 
test  "i   a  large  railway  motor  is  shown  in  fig.  8. 

In  making  use  of  the  thermal  characteristic  curves 
to  determine  the  temperature  rise  in  a  motor  proposed 
for  a  particular  service,  the  average  values  of  armature 
and  field  coil  loss  are  calculated  for  the  cycle  of 
operations  which  the  service  involves.  From  these, 
ti,,  ratio  -I  distribution  is  [educed;  from  the  thermal 
characteristics,  the  temperature  rise  per  watt  loss; 
thence  and  from  the  losses  we  finally  obtain  the  actual 
temperature  rise  of  both  armature  and  field  coils. 

The  design  of  the  motors  should  be  such  that  for  a 
service  involving  frequent  stops — where  they  take  the 
accelerating  current  for  a  considerable  fraction  of  the 
time  that  power  is  on— the  field  coil  temperature  is  the 
higher,  whilst  in  a  service  involving  much  free  running 
the  armature  temperature  should  be  the  limiting 
feature. 

ig  9  is  deduced  from  fig.  8.  and  expresses  the 
thermal  characteristics  of  the  motor  in  a  different 
manner.  It  shov  tl  tota  electrical  loss,  which  causes 
a  limiting  temperature  rise  in  field  coils  or  armature  of 
6o°C.  There  1-  not  a  very  large  variation  in  energy 
loss  for  different  classes  of  service,  and  as  a  first 
approximation  one  might  affirm  that,  with  a  ■ 
frame,  and  a  definite  arrangement  of  perforated  covers 
or  oth.  1  heat-di  ipatin  di  irici  .  the  permissible  elec- 
trical losses  are  di  finiti  \  mi  tor  dynamically  capable 
of  a   .'  ill   therefore  be  suitable  for  con- 

I  that  service,  pro\  ided   the  permissible 

■   led.     These   losses   in   a 
continui  us-current  railv  1  di    ign  and 

considerable   1  t  to  bel 

:  1    1  apai  ii      is  of  the  utmost  im- 

tance   to   the   desigi  therel       juided   to 

arrange  that  the  dynan  tot      bal 

correspond  with  its  service  capacity  when  used  in  the 

clas,  hich  it  i  d  to  so 


TRAFFIC. 

Having   fina  1         tl         upon   the   driving  equipment 
tied  the  maximum  and  average  p 
by    a    train,    it    bo  to    make    the   best 

1  1  ssibl    estimate  of  the  amount  oi  elei  trii  alb  operated 
all   pari      >i    the    sj  stem   at   all   times,   in 
(  rder  that  the  generating  and  distributing  sj    I 
be   le  ised  to  suil  the -Inn- to  be  imposed  upon  them. 

A  very  useful  curve  can  be  obtained  El 1I1  time- 
tables of  a  steam  road,  by  plotting  the  number  of 
trains  in  service  as  ordinate  against  time  as  abscissa. 
Such  a  curve  for  a  certain  London  suburban  service  is 
shown  in  fig.  10.  It  may  be  taken  as  showing  the 
probable  general  shapi  of  the  power-house  load  curve, 
1,.,  account,  however,  being  taken  of  the  variations  in 
load  at  starting  a  train  or  cutting  off  power.  If  we 
are  able  to  make  a  good  estimate  of  the  mean  power 
required  under  electrical  operation  at  the  time  of 
heaviest  traffic,  we  can,  by  comparison  of  ordinates, 
mfei  approximately  the  power  required  at 
time. 

Fig.  10  is  a  typical  traffic  curve  for  London  suburban 
service  under  steam  operation.  We  will  here  give 
some  further  particulars  of  the  traffic  represented: — 

Total   hours  of   service,    20.5;   maximum    number   of 
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trains  running,  25;  total  tr; 

450  ;  total  train  miles  per  6;  total   train-stops 

per  day,  3,809;  hence,  stops  per  mile,  1.04;  total  train 
hours  per  day,  210;  hence  schedule  speed,  m.p.h., 
■7.46;  and  average  number  of  trains  runnii- 

It  will  be  seen  that  the   average  number  of  trains 
running  is  only  41    per  cent,   of  the  maximum.     The 
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service   is   approxi- 
mately 34  per  cent,  of  the  maximum. 

In  such  a  system 
train,  in    service,   three   as   stand-by,   and   two   under- 
going renovation  or  repair,   making  a  total  of  at  least 
32   trains  allocated  to  the  Each     if   these  32 

trains,  therefore,  makes  an  average  of  115  miles  per 
day,  whilst  the  2-  in  actual  service  can  only  make  an 
average  of  136  miles  each  during  the  day. 

The  above  applies  particularly  to  steam 
but,  if  we  regard   fij 
of  the  load  curve,  it  is  proh 
the  same  railway  when  operated  electrically. 

DISTRIBUTING      SYSTEM. 

The  abo\  ■ 
of,    and   loi 

I 

of  a  compl'  • 

the  maximum. 
return,  howevei ,  c:  Iditional 

in  uninsulati 


the  substations  can  ti    1.   and  the  voltage 

drop  in  the  conductor  rails  at  any  particular  time  deter- 
mined. This  should  be  done  for  a  time  of  heavy 
load,  and  the  worst  condition  to  be  anticipated  in 
regular  service  should  be  judged,  due  allowance  being 
iobable  future  increase  of  traffic. 

The  output  of  the  substation  may  be  taken  as  5  per 
cent,  in  excess  of  the  input  tc  the  trains.  The  maxi- 
mum momentary  output  may  generally  be  taken  as 
occurring  when  two  trains  are  taking  their  maximum 
accelerating  current  and  all  other  trains  that  can  pos- 
sibly be  supplied  from  the  substation  are  taking  their 
average  current. 

In  the  case  of  rotary  converter  substations,  the  total 
capacity  of  the  installed  machinery  will  usually  be 
some  40  or  60  per  cent,  greater  than  that  installed  in 
the    generating    station    for  ,  power    to    the 

trains. 

1  tinuous-current  system  the  all-day  efficiency 

ution    from    generating    station    busbars    to 

trains,  is  usually  111  the  neighb  urhood  of  7S  per  cent. 

In  a  well-designed  alternati  tem  this  effi- 

te  to  87  per  cent. 

GENERATING      PLANT. 

By  means  of  the  traffic  curve  of  fig.  10,  combined 
with  e-timates  of  the  maximum  probable  traffic  under 
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by  the  me  a 
of  the  load. 


power   required   during  the  highest  peak 


ALTERNATING     CURRENT     WORKING 

The  most  valuable  features  of  alternating-current 
operation  are  consequent  upon  the  possibility  of 
supplying  power  to  the  trains  at  high  potential.  This 
makes  practicable  the  use  of  much  lighter  line  con- 
ductors than  can  be  employed  under  continuous-cur- 
•i hi.  and  also  requires  fewer  substations  for 
a  given  loss  in  the  line  conductor  network. 

The  use  of  the  track  or  other  insulated  return  cir- 
cuit for  the  current  requires  consideration.  The 
author  has  no  information  as  to  what  amount  of 
it  tn  lytic  corrosion  is  to  be  expected  from  alternating 
earth  currents  as  compared  with  continuous,  or  what 
regulations  are  likely  to  be  imposed  to  prevent  damage 
by  such  currents.  It  is  not,  however,  desirable  to 
impose  a  limit  to  the  difference  of  potential  between 
points  on  the  uninsulated  return  unless  the  method  of 
measuring  the  voltage  is  very  precisely  set  out.  If  the 
voltmeter  be  joined  to  two  points  in  the  conductor  by 
pilot  wires  lying  very  close  to  the  conductor,  the 
voltage  indicated  will  be  little  more  than  the  CR  drop. 
The  alternating  flux  due  to  the  current  in  the  con- 
ductor will  for  the  most  part  cut  the  pilot  wire  and 
produce  an  e.m.f  practically  neutralising  the  reactance 
diop;  thus  the  indication  of  the  voltmeter  will  be  the 
difference  of  potential  diminished  by  this  e.m.f.  In 
order    to    indicate    the    true     difference    of    potential 


ints  on  the  conductor,  the  pilot  wire  sbou]  1 
lie  on  the  surface  separating  the  lines  of  force  which 
close  about  the  trolley  wire  from  those  about  the 
teturn  conductor.  Thi>  is  practically  the  horizontal 
plane  at  a  height  from  the  ground  equal  to  a  half  the 
height  of  the  trolley  wire  Fig.  n  gives  the  indicated 
voltage  for  the  particular  case  of  two  copper  wires, 
each  of  one  square  inch  cross  section  and  200  inches 
apart,  and  shows  that  the  true  difference  of  potential 
between  any  two  points  on  one  of  the  wires,  at  a  fre- 
quency of  25  cycles,  is  in  this  case  more  than  seven 
times  the  CR  drop,  although  readings  anywhere 
between  one  and  fourteen  times  can  be  obtained 
according  to  the  position  of  the  pilot  wire. 

The  best  arrangement  of  boosters  is  probably  that  of 
the  Oerlikon  Company,  in  which  the  track  current  is 
transferred  by  the  boosters  to  a  common  return  con- 
ductor running  between  substations.  It  is  possible, 
however,  to  do  without  the  return  conductor  by  con- 
necting the  secondaries  of  the  boosters  acro- 
jcints  in  the  track  and  introducing  a  small  equalising 
wire  as  shown  diagramatically  in  fig.  12.  With  this 
arrangement  the  track  rails  are  employed  as  return 
ci  r.ductors.  The  boosters  must,  however,  be  closer 
together  near  the  substations  than  in  the  Oerlikon 
svstem.  and  a  greater  number  are  accordingly 
required. 

There   is   much    of    a   general   nature  to    be   said    in 
favour  of  the   single-phase   alternating-current   system, 
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and  the  author,  in  comn  thers,  founded 

great  hopes  on  its  development,  believing  that  it  would 
lead  to  a  considerable  increase  in  the  electrical  opera- 
tion of  railways.  Careful  investigation,  however, 
reveals  diffi.  ulties  and  disadvantagf  -  whii  h  compel  the 
conclusion  that  the  single-phase  system  as  at  present 
developed  is  not  suited  for  a  great  part  of  the  railway 
work  likely  to  be  required  in  this  country  (i.e.,  urban 
and  suburban   work,.  pros- 

pect  whatever   of   being   render  for  the 

purpose. 

Under  suburban  conditions,  the  single-phase 
compares   very   unfavourably  with   the   continuous-cur- 
rent   system.      What    with    the    heavier    train    and    the 
greater  energ}  i  i    ton   mile,  the  energy 

consumption     per    train     mile,     for     trains    of    given 
capacity,  will   generall)    be  quite  45  per  cent,   greater 
under     single-phase     than     under     continuous-current 
operation.     Allowing   for  the  higher  efficiency    of   dis- 
tribution  in   the   former  of  these    systems,    the   power 
and  energy  generated  must  still  be  some  30  per  cent. 
greater.     This  requires  30  per  cent,  greater  capacity  in 
.rating    plant,   the    cost    of    which    will    almost 
ili,    substati  ins,  whilst   : 
per    cent,    greater    annual    generating    costs    will    far 
exceed  any  possible  saving  in  substation  maintenance 
A  properly   installed  overhead  con- 
,11  be  at 
least  as  costly  as  a  third  rail,  whilst  the  singh 
train  equipment-  will  be  two  or  three  times  as  expen- 

I 
sponding   trai  king   account   of   all   cir- 

cumstances,  the   single-phase   system,   when  compared 
with    the    continuous-current    system    on    the   ba 
tram 

vice  under  disi    1 

1  he  test  of  good  engineering  is  ultimately  a  ii 
A  certain  result  I    i  ■ 

ribed  means  as  will  produce  the   - 
return  0 

an    itn- 
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,  return  conductor,  using  alternating  current. 


No  such  claim  can  be  made 


Track  booster 


1  |uali 


.  lem  for  alternating  current  operat 


adequate  return  result-, 
on  behalf  of  the  single-phase  system  as  compared  with 
the  continuous-current  system  in  suburban  service,  and, 
unless  prescribed  'limitations  form  a  bar  to  the  employ- 
ee former  must  be  con- 
demned. 

POLYPHASE     SYSTEM. 

The  polyphase  system,  employing  induction  motors, 
has   the    disadvantage   of  requiring    two   or    rj 

tters  consider- 
ablj  at  junctions,  altl  I   -"  serious  an  objec- 

tion  on   continuous    track.     It   is    not   well   suited    for 
in  which  stops  are  frequent 
1  rate  of  acceleration  necessary.     V\  ith  tan- 
dem-parallel   control    about  'he    input 
during  the  ti                                             Ltion  is  wasted  in 
rheo  tat  ,                              troller   aco        tion    is    con- 
tinued  until    practically    full    speed   is   reached,    after 
which    the    power    required    i-    small,    the    waste     in 
one-third    ot    the   whole    input   if 
It  i-  true  that  -  me  of  the  energy 
of    the    moving   train   can   bl                             '•    ■'    stopping. 
on   the   motors  and 
e   capacity.     Thei 

urve  running  which 
the  continuous-current  motor,  the  change 
inning  being  alnv 

11   suburban  service 
I   as  high  a>  in  the  single- 
phase 

the  strong  feature  in  the  poly- 

.  .is ,  ompared  with  that 

oi  other  systems,  lies  in  the  absence 

oi  .1  commutator,  whereby  the  most 

ftroubleia  avoided. 

1  tor   is   a    good    niccli.uiK.il 

,  with  nothing  particular  to 
uet  outol  0 


sacrifice    manj    advant  1 
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J  such  a  motOl  for  train  driving. 
The  weakest  feature  lies  in  the  small  air-gap  neces- 
saiy,  which  requires  exceedingly  good  and  well- 
designed  bearings.  These,  however,  can  be  provided 
without  difficulty.  A  mountain  line  can  be  satisfac- 
torily operated  by  polyphase  motors,  since  the  con- 
tinuous grades  furnish  a  sufficient  load,  and  there  is  no 
need  to  carry  excessive  motor  capacity  to  provide  for 
acceleration. 

In  fairly  level  country,  goods  or  other  service,  in 
which  stops  are  infrequent,  and  the  acceleration  there- 
fore of  small  importance,  might  very  well  be  operated 
by  the  polyphase  system.  High-speed  long-distance 
service  is  particularly  suitable,  the  high  train  resist- 
ing  the  grade  resistance  of  relatively  smaller 
importance,  so  that  during  free-running  the  motors 
can   be   arr,  ati    near  the   load   of   highest 

efficiency. 

CONCLUSIONS 

The  chief  immediate  developments  in  the  direction 
electrification  are  to  be  looked  for  in  urban 
and  suburban  districts. 

Taking  all  things  into  consideration,  the  continuous- 
current  system  appears  by  far  the  most  suitable  for 
suburban  service  in  this  country,  and  there  are  no 
present  indications  that  it  is  likely  to  be  superseded 
for  this  class  of  service. 

Wh  1  we  depart  from  suburban  conditions  and 
begin  to  consider  classes  of  service  in  which  the 
traffic  is  less  dense  and  stations  less  frequent,  we  can- 
not formulate  general  rules  as  to  the  best  system  of 
or  even  assert  that  electrical  operation  is 
good  engineering.  Each  case  as  it  arises  must  be  con- 
sidered on  its  merits,  and  a  full  technical  investigation 
of  the  problem  presented  is  necessary  before  any 
definite  conclusion  can  be  arrived  at.  A  class  of 
traffic  for  which  electrical  operation  might  be  expected 
iter-urban  passenger  traffic, 
handled  on  the  same  lines  as  on  the  American  inter- 
urban   railway.-,,    i.e.,    with    single   cars  or   small   trains 

Fairly  high  speeds  and  at  frequent 
Such  distil  •  irashire  or  the  Si  uth  Staf- 

fordshire black  country  offer  excellent  facilities  for  this 
class  of  service.  Where  stations  are  fairly  close 
together,  the  continuous-current  system  will  probably 
be  found  most  suitable  for  this  class  of  work, 

'    rk.     The  overhead 

there    are    a    large    number    of    goods-sidings    whose 
rid    crossings    add    to     tl 

third  rail      Whi  ..    stations  are 
1  the  elec- 

•  s  be  made 


foi  tin  polyphase  system.  In  general,  however,  it  is 
probable  that  the  single-phase  system  would  be  found 
the  more  advantageous  for  such  work. 

Anothei  class  of  service  for  which  electrical  opera- 
tion might  well  prove  desiiable  is  that  on  branch 
re  in  many  cases  the  traffic  is  not  in  itself 
sufficient  to  pay  expenses,  but  is  necessary  to  put 
country  towns  in  communication  with  the  main  lines. 
These  should  be  run  as  inter-urban  tramways,  operat- 
ing a  fairly  frequent  service  of  single  cars  or  trains  of 
-  coaches  and  employing  overhead  line  con- 
du  tors 

The  best  system  of  operation  is  a  matter  for  investi- 
gation in  particular  cases,  depending 
already  discussed.  It  may  be  mentioned, 
that  in  the  case  of  newly-projected  lines  intended 
entirely  for  this  class  of  service,  there  is  some  advan- 
tage in  adopting  the  continuous-current  or  the  single- 
phase  system,  since  very  little  grading  is  required  if 
either  of  these  systems  is  employed,  the  motors  being 
capable  of  operating  efficiently  on  much  steeper  grades 
than  could  be  permitted  in  steam  seivice.  The  light 
agricultural  railways  under  consideration  in  some 
quarters  should  undoubtedly   I  perated. 

In  a  few  places,  such  as  between  Liverpool  and 
Manchester,  and  between  Leeds  and  Bradford,  it 
might  be  possible  to  inaugurate  a  very  nigh-speed  ser- 
vice on  the  lines  indicated  by  the  Marienfelde-Zossen 
tests,  although  it  is  a  little  doubtful  whether  the  saving 
of  time  possible  in  these  comparative!}  short  distances 
would  form   sufficient   inducement   to   create  a  paying 

The  operation  of  our  main-line  tram;  would  not  be 
sensibly  improved  by  electrification  ;  certainly  no  such 
improvement  would  be  anticipated  as  would  justify 
the  necessary  great  outlay  of  ca]  • 

There    is    one    consideration,    however,    which    may 

1 me   important  on  some  sections  of  line,  and  this 

is  that,  with  the  limiting  load  gauge  given,  it  is  pos- 
sible to  obtain  considerably  more  power  from  an 
electrii    than   from  a  steam  The  power 

practi  tbli  within  the  loading  gauge  imposes  a  limit 
on  the  trains  which  it  may  sometimes  be  desired  to 
extend. 

No  particulai  advantage  would  in  general  accrue 
from  the    electrical  1  g  .ods   traffic.        At 

docks,  goods-yards,  and  like  places,  however,  where 
there  is  much  shunting,  if  there  is  an  existing  generat- 
ing  plant  for  supplying  power  to  cranes,  1  apstans,  etc., 
iploy  loco- 
motives in  place  of  steam.  In  some  such  localities  the 
use  of  overhead  wires  would  be  objected  to,  and  some 

,  iperread  befoic  the  Institution  of  Technical  Engineers 
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No.    2    UNIVERSAL   TOOL    GRINDER. 


I'.Y    rut     CINCINNATI     MILLING     MACHINE    COMPANY. 


The  grinder  illustrated  herewith  is  a  convenient 
machine  for  the  general  line  of  cylindrical,  internal, 
disc,  and  surface  grinding  required  in  tool  making, 
and  in  manufactui  i  line  parts. 

The  centres  swing  12  inches,  and  take  36 
inches  in  length.      1  t  automatic 

feed  for  each  spindle  speed,  ranging  En 
65$  inches  per  minute.     The  swivel  head  has  Xo.   12 
li.  and  S.  taper  hole  for  holding  cutters  on  their  own 
shanks  for  grindinc  I  tee  and  side-milling 

cutters  up  to  24  ini 
three  sides  of  blades  without  rechucking. 

The  spindle  is  of  tool  steel  and  runs  in  phosphor 
bronze  boxes  adjustable  for  wear.  The  speeds  are 
4  in  number:  viz..  i.Soo,  2.500,  3,100,  and  4,300  re- 
volutions per  minute,     i 


has  a  f-in.  T  slot,  and  swivels  about  a  fixed  centre  ; 
it  has  graduated  arc  reading  in  degrees,  and  a  scale  at 
end  reading  up  to  2  inch  taper  per  foot.  It  can  be 
lowered  12  inches  below  centre  of  emery  wheel  spindle. 

For  surface  grinding  it  will  take  work    ; 
24  inches  on  table.     The  swivel  vice  has  jaws  4  nn  hos 
inches    deep;     opening   3J   inches,     while 
the  internal  grinding  attachment  will  finish  holes  ;  inch 
diameter  and  larger  by  4  inches  deep.     It  h  1 

revolutions  per  minute  to  19,000  revolu- 
tions per  minute.  Internal  grinding  can  also  be  done 
by  an  extension  on  main  spindle,  which  will  grind  holes 
1  \  inch  diameter  and  larger  by  5  inches  deep. 

The  net  weight  of  complete  machine  with  counter. 
shaft   is   about   2,235  lbs.  the  net  weight,   with  motor 
11  nit  2  ;6o  lbs. 
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PROFESSOR    JOHN     AMBROSE    FLEMING,     MA.,    D.Sc,    F.R.S. 

Professor  of  Electrical  Engineering  in   University  College,  London. 


T~)K.  J.  A.  FLEMING,  who  recently  con- 
cluded a  course  of  Cantor  lectures  before 
the  So  iety  of  Art-;,  dealing  with  the  "  Measure- 
ment oi  High-Frequency  Currents  and  Electric 
Waves,"  has  won  not  a  little  reputation  as  a 
lei  turei  on  scientific  subjects.  He  was  born  at 
Lancastei  in  1849.  Educated  at  the  University 
College  School,  London,  with  view  to  becoming 
■i  mei  hanicaJ  engineer,  he  matriculated  at  the 
University  of  London,  and  in  i860  became  a 
Student  in  the  Faculty  of  Science,  graduating 
R.Si  .   in   1870. 

From  1873  to  1874  he  was  a  demonstrator 
in  the  laboratories  of  the  Royal  College 
oi  (  hemistry  and  private  assistant  to 
tin-     late     Sir     Edward      Frankland.     At    the 

'!  meeting  in  1874  of  the  Physical 
Society  of  London  he  read  the  first  scientific 
pa  subject  of  the  "Contact  Theory 

":  th  Gal  mic  Cell."  The  same  year  hewas 
appointed  lei  turer  on  physics  and  chemistry  at 
(  heltenham  College,  rhree  years  later  he  re- 
linquished  that  position  and  proceeded  to  St. 
John's  <  ollege,  Cambridge,  where,  working  under 
Prof  0  I  lerk  .Maxwell,  in  the  Cavendish 
laboratory,  hecarried  out  an  exhaustive  seriesof 
omparing  the  existing  British 
Associate  Standards  "i  el»  ti  ical  resistance 
with  the  objecl  oi  determining  their  difference 
•it  dm  ratures,  ami  determining  the 

mean    British  Association  dim. 

a  brilliant  careei  at  I  ambridge  as  exhibi- 
tioner, prizi  in  1  1,  and  foundation  -<  holai   ol  - 1 .' 

!  olli  ge,   he  took   the  l><"  1 1   5> 

University  oi  London  in  1879,  and 

t.ed     University     Demonstrator    in 

ipplied     in'-'  hanii  -     in    the 


engineering  laboratory  of  Professor  James  Stuart. 
When  in  1881  the  Nottingham  University  College 
was  opened  as  a  centre  for  university  teaching  and 
technical  education,  Dr.  Fleming  was  selected 
out  of  a  large  number  of  candidates  as  the 
first  professor  of  mathematics  and  physics- 
But  after  a  short  tenure  of  office,  he  removed 
to  London  on  appointment  in  1882  a-  elec- 
trician to  the  Edison  Electric  Light  Company. 
On  the  amalgamation  of  the  Edison  and  Swan 
Companies  in  iSSj  he  retained  the  position  oi 
advising  electrician  to  the  united  company, 
and  has  since  been  intimately  associated 
with  the  development  of  electrical  engineering. 

In  r.883  he  was  elected  a  Fellow  of  St. 
John's  College.  Cambridge,  and  the  following 
year,  from  the  London  University,  he  was 
the  recipient  ol  a  like  distinction.  The 
Council  of  the  University  '  ollege,  London, 
resolved  in  1885  to  establish  a  chair  ol  electrical 
engineering   and    Dr.    Fleming    was   appointed 

I essor.     At  that  period  the  College  possessed 

no  properly-equipped  electrical  laboratorj  bu1 
tin-  new  chiei  was  an  enthusiast,  and  tin  or- 
ganisation of  this  new  department  gave  him 
an  excellent  opening  for  hi-  inexhaustible 
energies.  In  1892  the  <  oum  il  do  ided  upon 
1  e  en  1  tion  ol  the  new  electrical  and  engineering 
,  and  Professoi  Fleming  was  respoc 
sible  lor  tin-  design  ol  all  tin'  interioj 
ments  oi  tin-  electrical  engineering  pari  oi 
tin-  building. 

i  lutside      tin-      limits     oi      his 
work.    Professor    Fleming    i>   well    kno 

foi    m.iin    years    in-   was   a 
Gili  hrisl    l»  turer,  and    ha-    deliver  - 
c  mrses  oi   (  ant":    lei  hires   before   the  Society 
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of  Arts.  At  the  Royal  In>titution.  in  addition 
to  several  courses  of  afternoon  lecture-  on 
the  induction  coil,  electric  illumination, 
sm  and  wireless  telegraphy,  and 
two  courses  of  Christmas  lectures  on  the 
work  of  an  electric  current  and  on  waves 
and  ripples  in  water,  air.  and  a_-ther,  he  has 
given  Friday  evening  discourses  on  many 
subjects,  including  the  physics  of  an  electric 
lamp.  electro-mag- 
netic tepulsion  and 
electric  qualities  of 
metal-  at  low  tem- 
peratures. Among  his 
best  known  books  are 
The  Alternate  Current 
mer  in  Theory 
and  Practice.  Electric 
Lamps  and  Electric 
Lighting.  and  The 
k  tor  the  Elec- 
trical Laboratory.  Be- 
lling, lecturing 
and  authorship.  Dr. 
has  found 
time  for  the  prosecution 
of  much  original  re- 
search, the  results  of 
which  are  recorded  in 
the  pro- 

.  the  Institution 
of  Ele.  ' 
and  other  pla 

Fellow    <>!    the    Royal 

before 
the    last-named    institution    on    the  m 
standardising      lab 
astruments   in  iss^ 
allow  given   the  initial   impetus   to 

a  movement  which  resulted  in  the  establishing 
of   tl  1  Electrical  Laboratory, 

and    the    National     I  D 

Idem 


Photo,  Ellio:: 

•  IR   IOHX    AMBROSE   FLEM1 
hi. A.,    U.SC,    F.R.S. 


gineer.  and,  as  electrical  adviser  to  several 
corporations  and  firms,  ha-  taken  a  considerable- 
share  in  the  development  of  electric  lighting. 
He  has  frequently  acted  as  arbitrator  in  electrical 
disputes  for   nearly   a   quarter   of   a 

centurv  been  closely  connected  with  electrical 
expert  matter-,  in  which  character  his  advice 
is  frequently  soughl  H  has  always  taken  an 
interest  in  questions  concerning  popular  educa- 
tion, and  the  move- 
ment which  resulted  in 
tablishment  of 
the  Morley  Memorial 
College  for  working 
men  and  women  was 
one  in  which  he  had  a 
considerable  share. 

ther  about 
sixty  scientific  papers 
have  been  published  by 
r  Fleming  in 
the  proceedings  of 
various  learned  socie- 
ties. Many  of  these. 
on     tli. 

alternating       currents, 
photometry. 

by,  and  allied 
have  had  an 
important  influi 
the  development  of 
the  branch  of  industry 
to  which  th 
applied. 

His   Cantor    lectures 
ii         in    Wave 
iphy,"  delivered    in     1  the 

■ 
,,.d    the    published    Lectures    have 
been  translated  into  German  and  J 
I 

nected 

with    I 

with 

Mr.   M 


PAGE'S    WEEKLY. 


The  Technical  Training  of 
Apprentices. 


By     Professor     W.     Ripper. 


npHE  report  just  issued  by  the  Council  of 
the  Association  of  Technical  Institutions 
on  "  The  Co-operation  of  Employers  in  the 
Technical  Training  of  Apprentices,"  makes 
clear  the  extent  of  the  progress  which  is  being 
made  throughout  the  country  in  the  provision 
oi  the  means  of  technical  instruction,  and  shows 
how  surely,  even  if  somewhat  slowly,  employers 
are  beginning  to  recognise  the  value  of  the 
schools  and  institutions,  and  the  importance 
of  their  making  the  best  possible  use  of  them. 

It  is  now  no  longer  a  question  of  providing 
educational  facilities.  It  is  rather  a  question 
of  availing  ourselves  to  the  full  of  those  we 
already  possess,  and  of  showing  as  far '  as  we 
are  able  some  of  those  results  and  fruits  which 
may  reasonably  be  expected  from  them. 

It  is  to  be  noted  that  the  inquiry  upon  which 
the  report  is  based  was  largely  if  not  chiefly 
concerned  with  evening  students.  One  reason 
tio  doubl  l--.  thai  so  far  it  is  for  evening 
students  that  most  of  the  co-operative  schemes 
h  ive  been  arranged. 

It  is  true  that  the  council  in  their  report  have 
not  dealt  by  any  means  with  all  the  numerous 
examples  in  the  country  of  the  co-operation  of 
employers   in    the    technical    training    of   their 
the    exampli  ffice    to 

illustrate    some  leading    and    highlj 

which  are  well  deserving  of  more  general 

\I\  o  i  ion  and  expei  iem  e,   is  is  no 

embei      ol    the 
Vsso  )  b  lieve   thai    the   un- 

sympathetic attitude  towards  technical  education 

whirl, 

undergoing 


a  rapid  change,  but  it  is  certainly  not  yet  the 
experience  of  all,  and  the  circulation  annually 
of  a  short  report  by  the  Association  recording 
progress  on  the  part  of  employers  in  the  direc- 
tion of  sympathy  with  the  schools  and  of  co- 
operation with  their  work  should  greatly  help 
to  bring  about  a  more  healthy  and  helpful 
state  of  affairs. 

The  encouragement  offered  by  employers 
to  apprentices  takes  several  forms,  which 
naturally  vary  according  to  circumstances,  bu1  I 
would  suggest  that  there  is  no  form  of  rncourage- 
ment  comparable  in  effect  with  that  which 
in. ike-,  admission  of  youths  to  the  works  and 
promotions  of  apprentices  in  the  works  depend- 
ent, at  least  to  some  extent,  upon  their 
educational  attainment. 

The  apathy  and  indifference  towards  edu- 
cational improvement  so  general  among 
apprentices  and  young  people  will  be  largely 
removed  when  they  are  made  to  realise  that 
there  is,  as  a  rule,  no  promotion  for  them  u 
they  are  able  to  show  that  the}-  possess 
educational  as  well  .is  practical  fitness  for  such 
promotion. 

Tins  metb  »d  ol  prom  >tion  is  the  ■  me  ex- 
i  lusively    adopted    in    the    Goven  dock- 

yards, and  the  results  of  it  have  withoul 
ighly  satisfactory. 

In  the  ad  tiirable  -<  hemes  oi  M<  ssrs.  \  ■  kers, 
Sons  and  Maxim,  al  theu  Barrow-  in-Fumi  >s 
works,  they  say  taat  "  preference  will  be  given 
to  lads  possessing  technical  training  in  n 
appointments  ol  trusl  in  theii  woi  :  such 
nu  e,  howe\  ei .  nol  to  be  tak<  n  to  act  to 
the  exi  lii-hiii  ni  any  person  who  is,  in  the 
opinion  oi  the  &i  m,  fitted  Eoi   prom  A 
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Personally.   1   have  long  ion  that 

if  empl  othing  more  in  the  direction 

of    the    encouragemenl     0  among 

their  ;  admission  to, 

and  promotion  in,  their  work-  dependent  in 
ne  measure  upon  educational  merit,  we 
should  find  that  a  great  impulse  would  bi 
to  stud_\-.  at  lea-t  among  the  more  ambitious 
youths,  and  a  higher  general  standard  of  in- 
telligence   would    result. 

Many  linns  go  much  further  than  this  and 
offer  pecuniary  inducement-  in  the  direction 
of  increased  w  tges  foi  success  in  evening  classes. 
Where  this  is  done,  there  is  no  doubt  that  it 
is  not  generally  from  philanthropic  motives, 
but  because  the  firms  arc  satisfied  that  il 
them  to  lo  so.  By  sui  h  means  they  fin 
then  'i    they 

eventually  surround  themselves    with    a 

1  and  more  intelligent  class  of  workpeople, 
from  which  also  recruit,  with 

ad\  mtage  to  themselves  .1  more  capable  stafl 
of  subordii 

A  somewhat  common  method  in  American 
works  of  keeping  a  careful  eye  upon  the 
educational   wo  a  appoint 

a    senior    draughtsman,    or    other    responsible 
person,  as  special  superintendent  oi 
whose  duty  it  is  to  watch  I  rice  and 

progn  - 
pel  iodi  allj    to   th     heads  of  the  him. 

tin-     attenti ti    emj  loyers    t"    the 

education  "t  their  young  people  pays,  and  pays 
well,  both  directly  and  indirectly,  i-  a  lesson 
employi  inning    to    learn.     All    are 

ready  to  admit  the  importance  of  keeping  pace 
with  the  times,  and  of  having  the  inn,:  up-to  date 
and   In 

but  we  ]  ei  s   null  h  in  leai  n  .1-  to  tin 

value  - 

tn  tin  10I  onlj   to  himself,  but   to 

In-  employer  "t   In-  being   effii  ien1   and  in   the 
best    possible    condition    both    physical!] 
mentally. 
In     the     race     lot     <  ommercial     supn  n 


i  i.ii.  America,  and  Germany  are  each, 
probably,  equally  well  equipped  with  the  most 
up-to-date  machinery  and  appliances.  But 
tin-  an  tools  merely.  For  the  real  element 
tor  the  intelligence  and  virility 
behind  tin-  tools,  we  can  depend  only  upon  the 
quality  of  the  individual  men  from  top  to 
bottom  of  the  industrial  army ;  and  especiallv 
do  we  depend  upon  the  quality  of  the  men  at 
the  top — the  leaders — whose  character,  ability, 
foresight,  judgment,  power  of  organization. 
and  power  of  inspiration  must  ultimately 
determine  tin'  degree  oi  success  of  the 
effort-  ol  the  whole. 

Our  experience  in  the  past  is  that  many  of 

the  men  most  worthy  and  most  competent  to 

become  leaders  are  men  from  the  ranks  of  the 

-    themselves.     The  surest  way  to  discover 

ti  h  means  a-  employers  are 

now  adopting    foi    the    education  ofjtheir  ap- 

In  tin-  way  many  youth-  whose  ability  would 
otherwise   have   been   lost   to   their  empl 

and   to   tin-   nation,   are  secured,   and  prepared 
to    till    positions    which    their   inherent    ability 

q  thrill    to    till. 

It   1-  oi  tin-  utmost  importance  that  facilities 
should  be  available  tn  enable  the  most  promising 
ts    i>t    the  apprentice  class  to  go  forward 
by   means   oi   scholarships   to   more   ad\ 

ion    in  day  institutions.     In 
many  centres  such  ,  xist. 

I  '<       '-'  1     th.'    Royal 

■  nd    National    Si  holarslups    have 
nd  -till  an'  produi  tivi  1   -ood, 

furthei   help  in  the 
1 1,  hi 
brings   me   to   the  subject   oi    thi 
hnii  al    institutions,    and    1 
■  it  employers  to  ti  who 

in    advanced    1  ourse   oi  training 
in  them. 

often  no  1  onn< 
whatevei  between  the  works  and  the  technical 
school,    qo    knowledge    on    the    part    of    the 
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employer  of  the  quality  of  the  youths  111  the 
colleges,  who  are  available  lor  suitable  em- 
ployment, and  on  the  other  hand  no  opportunity 
on  the  part  of  the  youths  to  show  possible 
employers  what  qualifications  they  possess, 
and  what  claim  they  have  to  recognition  over 
the  youth  who  has  received  no  training.  It  is 
rue  that  generally  speaking  all  students  who 
pass  through  our  institutions  immediately 
get  into  some  sort  of  employment,  but  it  is  by- 
no  means  certain  that  the  best  men  get  the 
best  places,  and  this  is  one  very  important 
reason  why  it  is  desirable  that  there  should 
be  a  closer  relation  between  the  employer  in 
need  of  the  well-trained  assistant,  and  the 
capable  student  who  is  on  the  look-out  for  an 
employer.  A  closer  relationship  between  em- 
ployers and  the  teachers  in  technical  institutions 
is  therefore  demanded  in  the  interests  both  of 
public  efficiency  and  of  private  well-being. 

At  present  the  technically  trained  student 
has  still  his  reputation  to  make.  Many  em- 
ployers look  askance  at  him,  and  if  they  offer 
him  employment  expect  him  to  begin  at  the 
bottom  and  to  start  at  the  same  wages  as  the 
youth  who  has  never  received  any  training  at 
all. 

I  have  known  students  who  have  completed 
a  three  years'  course,  and  who  have  been  among 
the  distinguished  students  of  their  year,  started 
in  a  works  at  a  few  shillings  a  week,  set  to  do 
the  most  menial  tasks,  and  kept  at  the  same 
simple  job  for  months,  without  the  slightest 
indication  of  any  regard  for  the  training  through 
which  they  have  passed. 

I  have  known  students  who,  when  applying 
for  an  appointment,  feared  to  mention  that  they 
had  been  trained  in  a  technical  institution  lest 
hould  lose  the  position  they  were  trying 
for.  They  have  said:  "  We  will  gel  the  place 
tn-t    and   then   we   will   show  what    we  can   do." 

An  I  it  ma}  I'-  added  many  ol  tin  m  have  shown 
what    they   could   do,   and    have   rapidly    been 
entrusted  with   important   duties. 
On   the  other   hand,    manj    employers,    par- 


ticularly those  who  are  themselves  men  of 
education  and  training,  appreciate  the  value 
ut  the  technically  trained  student,  and  are 
willing  to  recognise  at  once  that  such  a  youth 
should  be  capable  of  doing  better  work  and 
should  be  worth  more  than  one  who  has  not 
been  trained.  With  such  employers  the 
student  is  soon  carefully  weighed  in  the  balances, 
and  it  must  be  confessed,  he  is  sometimes  found 
wanting.  The  employer  is  of  course  fully  en- 
titled to  expect  his  assistant  at  least  to  be 
accurate  and  reliable,  when  set  to  do  work 
which  his  training  is  supposed  to  have  specially 
fitted  him  to  do.  If  he  succeeds,  all  is  well, 
and  if  to  this,  he  shows  himself  capable  of 
initiative,  and  of  assuming  high  responsibility, 
his  progress  is  assured.  If,  however,  he  tails 
in  the  matter  of  accuracy,  or  if  he  is  wooden 
and  slow,  and  deficient  in  initiative,  then  his 
opportunity  is  lost,  and  unfortunately  the 
reputation  also  of  the  training  is  probably  lost 
at   the   same   time. 

It  might  be  as  well  perhaps  to  point  out 
that  not  every  student  who  has  attended  a 
technical  institution  carries  with  him  a  guarantee 
of  fitness  for  the  work  he  undertakes  to  do. 
Many  students  attend  technical  classes  and 
pa--  out  utter  failures  from  the  educational 
and  every  other  point  of  view,  although  aftei 
wards  they  do  not  fail  to  make  what  capital 
they  can  out  of  the  fact  of  their  attendance 
at  the  said  institution. 

But  it  may  be  urged  on  behali  oi  the  good 
student,  who  perhaps  at  first  does  not  make 
a  good  impression,  that  however  competenl 
he  may  be  as  a  student,  if  he  is  a  sensible 
fellow  lie  kiows  that  he  has  much  to  learn 
which  cannot  he  learnt  from  books,  and  that 
he  has  many  limitations  and  deficiencies  which 
only  1  nne  ,u id  practical  experience  can  remove. 
The  considerate  employer  knows  all  tins  also, 
and  is  willing  to  make  allowances  foj  il  and 
providing  thi  studenl  does  not  put  on  "ai 
the  employer  will  nol  ai  fksl  expect  too  much 
oi  him. 
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Notwithstanding  his  limitations,  the  best 
type  of  technically  tra'ned  student  has  found 
his  way  into  every  department  oi  the  skilled 
industries,  and  he  is,  indeed,  becoming  more 
and  more   indispensable   to   such   industries. 

To  him  the  manufacturer  looks  for  help 
to  meet  the  needs  oi  the  present,  and  for 
initiative  and  resource  to  tackle  boldly  the 
problems  of  the  future. 

It  is  the  duty  and  busini  ss  oi  the  technical 
institutions  to  see  that  the  expectation  of  the 
manufacturer  is  realised  in  ever-increasing 
measure. 

Finally,  I  can  conceiveof  no  more 
object    for    the    Association,    and    for   all    the 
individual  members  of  it.   than  to  do  all  that 
lone   to  assist   in   bringing   about   this 
m. ,,1    desirabL     entente   cordiale  betv. 
and  technical  institutions. 

THE  BEST  METHOD  OF  ARRANGING  THE  PERIOD 
OF  COLLEGE  AND  WORKSHOP  TRAINING  FOR 
TECHNICAL      DAY     STUDENTS 

The  following  remarks  deal  with  the  much- 
discussed  question  as  to  the  best  course  for 
the  would-be  day  student  in  a  technical  insti- 
tution to  follow,  whether  he  should  enter  the 
works  first,  and  afterwards  proceed  to  the 
technical  college ;  whether  he  should  enter 
the   technical   col  from    school,    and 

after  his  college  course  proceed  to  the  works; 
or,  thirdly,  whethei  he  should  follow  the  works 
dning  1  on<  urrently,  by 
alternating  att<  tidani  e  oi  -in  summi  1 
in  the  works  and  six  wintei  months  .it  the 
coll  :ge. 

My  own  view  1-  thai  the  besl  method  di  pends 
very  much   upon   the  circumstances   and   con- 
ditions oi   the  studenl   himself.     Mu 
said  in  favour  oi  each  oi  the  above  methods, 
and  eai  li   ni   turn   may   be   besl   a<  1  ording   to 

I. — in   favour  "i   attending   the  works  first, 
at  least  for  a  shoi  1  pel  iod,  il  may  be  1  laimed 
l  tad  with  the  -kill.  1  work- 

I    the    knowledge    thereby    obtained 


of  the  workman's  habit  of  thought  ami  point 
of  view,  will  teach  the  student  to  appreciate 
his   merits   and   qualities    and   will    provide    a 

of   him   which   will    '• 
excellent   preparation    for    the   management   of 
men  in  the  fut 

The  princip  il  qualities  required  in  a  successful 
engineer  are  the  qualities  acquired  in  the  work- 
shop,  which  are  of  primary  importance,   while 
the    qualities    acquired    as    a    -indent .    though 
important, are  oi  secondary  importance  to  the 
al.     The  college  trained  student,  unless 
he  has  been  in  a  workshop  first,  is    liable  to 
e  thisorder,  until  he  has  learnt  the  lesson 
nence. 
The  student   who  has  been   in  a   works 
brings    to    his     college    work    a   knowledge   of 
practical  facts   which  enable  him  to  appreciate 
*o  the  full  the  value  of   his  technical  lectures. 
M  inj     "i    the    points    raised    in    the    technical 
lectures  are  of  little  meaning  or  interest  to  the 
al    who   has   nevei    previously   been   in   a 
works. 

1  believe,  generally  -peaking,  that  technical 
teachers  prefer  the  student  who  ha-  previously 
had  some  works  experience.  He  i-  generally 
an  older  studenl  and  a  more  earnest  and  serious 
one  than  his  younger  colleague  who  has  never 
been   in   a   works. 

11.     In    favour    ol    the    1 

nany  institution; 
scholarships    and     bursaries     for     open     com 

m    which    boys    from    secondary 
compete  tor  and  more  readily  obtain,  and  by 
of  which  they  are  able  to  pass  directly 
to  the  t<>  hnii  al  •  ollege.     Many  oi  these  scholar- 
ship  winner-    prove    to   be   most    highlj 

and    efficient    -indent-,    and    generally 
the  h-t  oi  -indent-  throughout  the  whole 
period  oi  their  training. 

lent  who  enter-  the    workshop  first 
find-  on  returning  to  the  ,  ollege  thai    I 
lo-t   mui  li  ot  the  ij 

hi-   school    training,    particularly   hi-   -kill    in 
mathematics,  and  also  the  habit  of  studj 
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has  to  spend  much  time  in  making  up  his  lost 
ground 

The  youth   is  generally   much   more   certain 

of  his  college  training  it  he  takes  it  before 
entering  the  works,  than  it  he  postpones  the 
college  training  till  he  has  been  through  the 
works,  as  there  are  often  many  inducements 
held  out  to  him  not  to  break  away  from  his 
connection  with  the  works,  and  he  is  liable 
to  yield  to  this  temptation,  particularly  it  he 
has  an   immediate  chance  of  promotion. 

However  much  a  student  may  desire  first  to 
enter  works  there  is  the  difficulty  of  getting  the 
works  to  take  him  on.  especially  if  it  is  known 
that  he  does  not  mean  to  remain  more  than 
a  year  or  so  at  the  most  in  the  works.  This 
difficulty  of  getting  into  a  works  for  a  short 
period  before  entering  a  college  is  a  real  one, 
and  such  a  privilege  is  only  possible  in  certain 
districts. 

Where  both  college  and  works  are  in  the  same 
town  in  which  the  student  resides,  such  an 
arrangement  may  be  possible.  When  either 
the  college  or  the  works,  but  only  one  of  them, 
i^  in  the  town  where  the  student  resides,  it  is 
probably  best  for  him  to  take  that  course  which 
enables  him  to  remain  under  home  influences 
during  the  earlier  years  of  his  training.  When 
the  student  would  have  in  any  case  to  leave 
the  town  in  which  he  resides  and  to  go  into 
lodgings,  in  order  either  to  enter  a  works  or  a 
college,  I  should  be  disposed  to  recommend 
that  he  attended  the  college  first,  because  being 
away  from  home  the  work,  and  the  associations 
and  the  influence  of  the  college  would,  I  think, 
be  more  likely  to  be  helpful  to  the  developmenl 
of  his  character  than  would  be  the  case  if  he 
I  himself  first  as  an  apprentice  in  a  works. 

HI. — The  third  method,  namely,  attendance 
at  the  works  and  college  concurrently  is  one 
which  is  approved  in  the  Glasgow  district  of 
Scotland,  and  by  various  firms.  I  have  had 
some  three  years'  experience  of  this  system, 
and  I  am  satisfied  that  it  is  a  very  good  one. 

Read    at    the-    annual    meeting   or    the    Association    of    Technical 


Shipbuilding  Notes. 


is  launched  from  the  shipyard  of  Messrs. 
Cochrane  and  Sons,  Shipbuilders,  Selby,  on  Saturday, 
the  "  Earl  Monmouth,"  a  steel  screw  trawler,  the  prin  ■ 
cipal  dimensions  being  128  ft.  4  in.  by  22  ft.  by  12ft. 
depth  of  hold.  The  vessel  has  been  built  to  the  order 
of  Alec  L.  Black,  Esq.,  of  Grimsby,  and  will  be  fitted 
with  triple  expansion  engines  by  Messrs.  C.  D.  Holmes 
audi-..,,  of  Hull. 

11. M.S.  Cricket,  the  first  of  the  new  coastal  torpedo- 
boat  destroyers  built  for  the  Admiralty  under  the 
[90S  6  naval  programme,  was  launched  from  Messrs. 
White's  yard  at  Cowes  fast  week.  The  vessel  has 
many  important  improvements,  will  burn  oil  fuel  only, 
and  her  turbine  engines  will  possess  increased  power 
for  going  astern,  making  her  much  more  handy  than 
vessels  with  this  means  of  propulsion  usually  are.  She 
is  to  travel  at  26  knots. 

The  London  and  Glasgow  Engineering  anil  Iron 
Shipbuilding  Company,  Ltd.,  launched  from  their  yard 
at  Govan,  last  week,  a  steel  screw  steamer  for  Messrs. 
Maclay  and  Mclntyre,  Glasgow.  The  dimensions  of 
the  vessel  are  385  ft.  by  49  ft.  9  in.  by  28  It.  8  in. 
moulded,  and  about  4.220  tons  gross,  and  she  is  designed 
to  carry  6,800  tons  deadweight  on  23  ft.  3  in.  draft  of 
water.  The  vessel  is  built  to  class  100  A  1  at  Lloyd's, 
three-deck  rule,  under  special  survey,  and  the  builders 
will  supply  her  machinery. 

An  important  launch  took  place  on   the   25th   inst. 
from  the  yard  of  the  Northumberland    Shipbuilding 
Company,    Ltd..    Howdon-on-Tvne,    the   vessel    being 
a  steamer  built  to  the  order  of  Messrs  . 
Moulder.  Middleton,  and  Co.,  London,  for  the  Reliance 
Shipping  Company,  Ltd.     She  is  372  ft.  Ion 
beam  by  30ft.   to  in.  deep,  and  has   been   built  under 
special  survey  tothehighesf  class  a1  I  loyd 
rut-   with   extra    strengthening  for  special   I 
She  is' fitted  with  Ion  '.  idge,  and  top-gallant 

forei  i  itle  I  he  loading  and  discharging  gear  includes 
eight  steam  winches  b)  Messrs.  1  larke,  Chaj 
Co.,  Ltd.,  Gateshead-on-Tyne,  a  large  number  of  cargo 
derricks,  and  steam'windla  b;  \i  rs,  Emerson, 
Walker  and  rhompson  Brothers.  The  machinery 
will  be  supplied  bj    M'«m>.   Ri<  ban 

and^Co.,  Ltd,     ji rl gines  with 

cylinders   25  in.,  41111..   and  in.  stroke, 

ft.  bj    toft.  9  in..   1S0  lb. 

in.         ["hi      '■     im  1   will  carry  about  7,150 

tons  deadm  eighl   an      team  ibi  ml  to  knots  speed  led 

1    ea 
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Worm    Contact- 
By    Robert   A.   Bruce. 

{Continued  from  page  126  I 


T 

taking    the    quantity        .  /  — j^-^- 

the  effective  breadth,  where  r,  and  r ,  are  the  radii  of 
curvature  of  the  surfaces  at  the  point  of  contact. 
According  to  th  the  breadth  is  pro- 

portional to  the  square  root  of  the  product  of  the  radii 
divided  by  the  square  root  of  their  sum  or  difference 
according  as  the  curvatures  are  opposite  or  alike. 

SOME     RESULTS     SUMMARISED. 

Therefore,    to   sura  up,  the  area  of  physical  contact 
if  the  worm  multiplied 
square  root  of  the  diameter  of  the  wheel  ;  or.  if 
the  effects  of  varying  the  angle  subten.'.- 
line  of  the  worm-wheel  at  the  centre  of  I 
considered,   it   may  be  said  that  the  effective  area  of 
contact  varies  as  the  continued  product  of  the  di 
of  the  worm,  the  tangent  of  half  the  angle  subtended 
by  the  worm-wheel,  and  the  square  root  of  the  diameter 
of  the  worm-wheel.      At  any  instant  tl 
is  shar.  th,   and   it   is   therefore 

justifia 

as  the  number  of  teeth  in  action 

tion  in  the  nui  much 

more    apparent    than 
abnorn 

contact  paths  on  the  worm-whi  plane 

is  unaffi    I 
other 

which  are  flattest,  01  whii  h  m   -•  le  with 

the  pitch  line.     The  actual  variation  in  th<   nu 

tid  in- 
1    for  widely   difftri     g 

■ 


reasonably  be  anticipated  that  the  end  thrust  would  be 
proportional  to  the  effective  area,  and  neglecting  com- 
isure  of      paratively  unimportant  factors  we  may  e\ 
relation  as  follows  — 


P  =  K  .  sj  I)  .  d  tan  ■- 

=  some  factor  depending  on  conditions  x  effective 
breadth    x   effective  width  across,  the  face 
of  the  worm-teeth, 
where  P  -  ssure  in  lbs. 

d  =  diameter  of  worm  at  pitch  line. 

D  =  diameter  of  worm-wheel  pitch  line. 

iy  the  worm-wheel  at  the 
axis  of  the  worm. 

victor  depending  upon    rubbing  velocity, 

nature    of    the    surfaces,    temperature    and 

nature  of  the  lubricant,  etc. 

Experience  has  shown  that  this  relationship  is  far 

from  simple  in  practice,  because  of  the  great  difference 

in  the  factor  A"  imposed  by  variable  conditions.    A  worm 

I  the  lubricant  does 

not  diminish  to  such  an  ev  -sustaining 

It  th.-  surfaces  be  allowed 

tact,  further  heal 

till  less  viscous,  and 

[uickly. 

PROPORTION      OF      USEFUL     WORK. 

much  of  the  work  done    in 

:■  t  ion  into  heat,  can 

"City,    the 

■    1 

■    Minute. 

■ 
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So  that  the  proportion  of  lost  to  useful'work  is  ex- 
pressed thus  :   - 

L.  =  JLfl   ±  " J  j. 
U  a  \i  —  a/i  I 

\    liagram  i     given,   rig.  25  (pagi    258),  showing  the 
values  of  the  fraction  jy  for    various    values  of   p.   and 
9.     The   values   to   be   ascribed    to   //.   are   somewhat 
difficult  to  arrive  at.       In    ex]  eriments  by  Each  and 
Roserona  soft  steel  worm  meshing  with  a  bronze  worm- 
wheel  lubricated  copiously  with  a   heavy  cylinder  oil 
H  calculated  from  the  ratio  of  I.  to  I '  varied  from  o'o6_ 
being        neralh,     >peal  Lng    highest    at    low 
elocitii      (50    it.    per   minute)  or     at   high  velocities 
(over  1,000  ft.  per  minute)  ;  whilst  at  medium  velocities 
(270    550  It.   per   minute)  it   was  lowest,   varying  little 
1    under   widely   differing   loads.       In 
tadi    i  .  Si  11  1    and  Co.  on  cast-iron 
1    ■  !  tt  very  low  velocities 

nd  gradual!      1     I  the  velocity 

increased  up  to  200  ft.  per  minute. 

■    iments  the  va 1  v  varied  but  little 

for  varying  ■  al 1    pn  isun        Values  of  p.  deduced 

from  Bach  and  Rosei's  experimi  of     are  given  in  the 
accompai  ..  258). 

of  1  mploying  worms  with  a=  large  a 
tin  cad  angle  as  possible,  that  is  to  say,  with  the  greatest 
:   pitch  to  diameter,  now  becomes  ap- 
parent. 

1  ■  ■'  en 1    worl    I 

doubling    the    pitch     the     veloi  itj      1-     1 
the    work  reduced. 

The  effect  is  twofold  :    the  temperature  of  the  lubricant 
0  ity  is  sustained  ;   and  I 


being  less  the  value  oi  the  load  that  maj  iatelj  be 
l>orn.-  1-  increased.  Such  experiments  as  have  been 
made  to  determine  the  relationship  between  the  pressure 

and  velocity  are  not  altogether  concordant,  and  it 
remains  to  establish  firmly  the  laws  whii  h  govern  this 
sort  of  Erii  tion.  The  most  careful  experiments  known 
to  the  author  were  those  on  a  soft  steel  worm-gearing, 
with  a  bronze  worm-wheel,  with  oil-bath  lubrication, 
made  by  C.  Bach  and  Roser,  alluded  to  above.  The 
lubricant  was  a  very  thick  cylinder-oil,  and  the  ex- 
periment- were  1  ontinued  till  there  was  no  further  rise 
of  temperature,  the  heat  lost  through  radiation  balanc- 
ing the  amount  generated  111  friction.  The  values 
of  K  in  the  appended  table  have  been  calculated  from 
the  experiments.  If  the  values  of  P  are  calculated 
by  means  of  the  values  of  K  here  given,  it  must  not  be 
assumed  that  they  are  the  highest  values  that  could  be 
safely  adopted,  but  they  represent  the  pressures  which 
may  be  adopted  for  continuous  running  with  limited 
rise  in  temperature.  It  must  be  pointed  out,  however, 
that  they  are  only  reliable  it  the  condition-  OJ  the 
original  experiments  are  carried  out.  These  were  as 
follows  :  the  lubricant  used  was  a  viscous  cylinder 
oil  and  the  surfaces  soft  steel  and  bronze,  the  worm 
dipped  into  an  oil-box  whose  volume  was  about  three 
times  that  of  the  worm,  and  the  worm-wheel  was  en- 
closed. It  will  readily  be  seen  therefore,  that  with 
superior  methods  of  cooling  and  by  the  choice  of  superior 
working  surfaces,  very  much  larger  working  pressures 
might  be  realised,  especially  it  the  worm  be  oi  hardened 
steel. 

rABLE    2. 

Values  of  K  in  formula  1'  =  R  y/~D .  d  1.111  -  deduced 
from  the  expei  iments  1  it  Bach  and  Rosei  I  he  o  mditions 
being  :— 

Material. — Soft  steel  worm.    Bronze  worm-wheel. 

Lubricant. — Heavy  cylinder-oil. 

■     111. — Worm  dipping  in  oil  bath.     Size  of  bath 
about    three   times    volume    of   worm   with   prO| 
cooling  -11 
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i^- 

■/ 

r\ 

fix< 

/ 

jo. 

Values  of  A 


Limit  tc 

Rise  of  Temperalu 

e. 

Rubbing  Velocity. 

Feet  per  minute. 

50«  F. 

too 

XX, 

15' 

182 

200 

81 

"-' 

114 

300 

"2 

92 

121 

400 

48 

1 ', 

too 

29 

57 

800 

15 

-1 

1,000 

• 

32 

60 

1,200 

2", 

52 

— 

4- 

Then  it  is  easily  seen  from  the-  figure-  that 

sin  t»  =  '  

1 ,    -    t 


M   +  ,1    =   (:-■     i   y)*   tan  c 


(5) 


-)  -• 

The  expression  (5)  1-  the  equation  ol  the  generated 
helical  surface 

In  order  to  obtain  the  equation  oi  the  curve  of  inter- 
section ol  such  a  iurfaci  bj  a  plane  parallel  to  the  axi* 
and  distant  d  from  it  and  from  the  initial  position  OP 
of  the  generator,  we  have  only  to  put  s  --  d  in  (5  and 
we  get 

k-  (6) 


The  experiment-,  ol  Messrs.  Sellers  alluded  to  above 
showed  that  for  short  period-  the  value  of  A'  for 
velocities  up  to  200  ft.  per  minute  might  be  as  high 
as  320  in  the  case  of  cast-iron  surface-  lubricated  with 
lard  oil.  For  continuous  running,  however,  much 
lower  values  should  be  1 1 


APPENDIX  I. 

Let   OX,    hg.  27.  represent  the  axis  ol   a   screw  01 
worm,    and     Ol'    the    genu 

ing  in  the  vertical  plane. 
The  intci   1 

The     Worm     surface     i-     generated    by    thl 
Simultaneously     advancing     along     and     rotating     about 
•'.  ;    an    advance  of  p  Unil 
t«  revolution. 

Let  <i  be  the  advance  ol    the    generatoi    along  OX 

when  the  latter  is  turned  thl 



When   i;  1     angle   "  n 

:.  elevation, 
i.j  0,1  P'j         end  1 


*  =  A  {d 
Differenl  i 


d  \      •   c- 


x  =  Ay  (d°-  -  y-)     —  Bd(y-   \   <<;) 

Differentiating 
[a 
where  .1.  rfand  B  are  conftants, 

The  radius  of  curvature  at  any  point  xy  i* 

„    _  (x  +  x  -V  


1-   the  co-tangent  oi   the  angle    included  be- 
tween the  axi-  and  the  tangent  to  the  curve  ol 


' 
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the  point  whose  co-ordinates  are  \y.  Or  again,  x  is  the 
tangent  of  the  angle  included  between  the  normal  to  the 
curve  of  section  at  xy  and  the  pitch  line  (which  is 
parallel  to  the  axis). 

In  fig.  27  (page  259)  CP..D  is  the  plane  section  of  the 
helix  and  P2S  is  the  normal  at  P...  S  is  therefore  the 
pitch  point,  and  if  KST  are  fresh  axes  of  co-ordinates, 
.aid  X  and  Y  the  co-ordinates  of  P2  referred  to  them, 
we  have 

Y  =  Xi  (10) 

which  is  the  equation  of  the  path  of  contact  belonging 
to  the  plane  section  whose  equation  is  (6). 

In  using  (10)  we  must  remember  that 

y  =  Y  +  r        (11) 

where  r  =  the  pitch  radius  01"  the  worm.  And  hence 
(lo|    can     he     expressed     in     terms     of     X    and    Y    and 

Fro.  30. 
Curved  Surfaces  in  Contact. 


APPENDIX   I 


If  fig.  28  (page  259)  represents  a  plane  section  of  the 
curved  surfaces  of  a  worm  and  worm-wheel,  with  a  thin 
film  of  oil  or  grease  sustaining  the  load  pressing  them 
together,  it  is  reasonable  to  suppose  that  the  intensity  of 
pressure  will  be  greatest  at  c  where  they  are  nearest 
together,  and  that  it  will  tend  to  become  zero  at 
points  a  and  b,  where  the  surfaces  are  so  separated  that 
the  oil. him  breaks  down.  The  distribution  o 
may  in  fact  be  represented  by  the  curve  MQN,  ordinate's 
from  the  base  line  MX  representing  intensitj 

The  width  MX  may  lie  taken  as  representing  the 
"effective  breadth"  of  contact  for  the  section.  It  is  clear 
that  this  "  effective  breadth  "  varies  with  the  curvature  of 
the  surfaces,  the  nature  "I  the  lubricant  and  the  surfaces 
themselves,  ami  the  relative  or  rubbing  velocity.  Whilst 
i|  the  last  three  of  the  variables  enumerated 
can  be  only  dealt  with  ezperi mentally,  the  effect  of 
curvature  alone  can  be  treated  mathematically.  Thus 
for  constant  conditions  of  lubricant,  nature 
and  rubbing  velocity,  there  should  be  some  thickness  of 
film  /  at  which  the  1  own   ol   01-1. nnme.  loan 

undei  the 

own. 


Let  the  radii  of  curvature  of  the  surfaces  where 
their  distance  apart  is  least  (i.e.  where  the  oil-film  is 
infinitely  thin)  be  r,  and  r„  ;  then,  since  we  are  dealing 
with  films  of  capillary  thickness,  we  may  treat  the 
dimensions  in  this  direction  as  infinitesimals  compared 
with  )  ,  and  /_.. 

The  following  equations  may  be  verified  from 
fig.  29  (page  259). 


ft 


M 


© 


t>2-r2) 


M 


Hence   -ince   f,    and  f2    are    snail    compared  with 

and  >  . 

•v.       (3) 

6<  =  »rJ,           (4) 


Hence/       .  (  , 


ra 


(6) 


The  negative  sign  indicates  similar  and  the  -  sign 
indicates  dissimilar  curvatures. 

But  as  /  is  supposed  constant  for  the  assumed  constant 
conditions  of  speed,  lubrication  and  surfaces,  we  may 


'7' 


In  this  investigation  the  surfaces  are  SUJ  ; 
actually  touching  at  one  point,  a  condition  not  quite  in 
accordance  with  what  one  might  anticipate,  but  it  may 
reasonably  be  assumed  that  the  film's  thickness  al  the 
minimum  distance  of  the  surfaces  is  small  compared 
with  its  maximum  thickness,  so  that  equ  ition 
regarded  as  approximately  true. 

APPEXDIX  III. 

The     expression  given    for    the    effective    breadth    Cil 
tad   1-  capable  ol  considerable  simplification   when 

contact  take-  place  at  the  pitch  line. 

The  theorem  upon  which  this  depends  is  to  be  found 

irk    which    treats   of    the   curvature   of   the 
1    a    curve    carried    by   a    rolling   curve    and 
onnected  with  it,  and  is  attribute 
.    ••  Williamson's  Differential  Calculus,"  oth 

Let  AB,  fig,  30,  be  a  straight  line  (the  pitch  line  of  a 
worm),  and  Cu  a  curve  connected  by  it  and 
n  (a  worm   tooth   section).    Let  AB  roll  on  the  circle 

MX    (the    pitch    line    of    the    worm-whccli.    and    in    so 
CD    generate    the    envelope  si    (which   is 

I    ol    the  matin-   WOl  m  v. 

k:s  plao    al   the  pitch   line,  if 
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r,    and   ra   .-.re    the   radii   01   curvaturt 
sections  in  contact  at  P — 


where   A'  is  the  radius  of  MN  land  therefore  the  pitch 
line   radius   of  the  worm-wheel),  and  .1  is  thi 

inclination  of  the  contact  path  at  the  pitch  line. 

Hence   at   the   pitch   line   b    =   K  /   A"  cos  1 

lor       '  '       is    a    good    average   value   for 

I  ,  '  2 

the   contact   of   any  two  sections  of  worm  and  worm- 
wheel  throughout  their  contact. 


Action 
on 

Pl.ne 

2  =  Distance 

Central 
Plane. 

Values  or  Voos  a 

Pitch  = 
2  ins. 
See 
Fig.  20a 
of  Teit 

Pitch  = 
6  ina. 

- 
Fig.  20 

of  Text 

Pilch  = 

12   .03. 

Not 
Illustrated. 

Pitch  = 
18  ins. 

See 
Fig.  19 

of  Text. 

Ins. 

DD 

1-5 

0-440 

0-33S 

No  Contact. 

No  Contact. 

1 

10 

0-454 

0-894 

BB 

O'i 

0-455 

0-393 

0-329 

A  A 

- 

0-508 

0-oiiS 

EE 

- 

0-520 

0-550 

R 

0-621 

KF 

-10 

0-.-.22 

0-573 

„      - 

0-690 

OG 

-1-5 

0-.-.23 

-- 

0-725 

AVEKA.,1 

0-40 

0-48 

0-41 

APPENDIX    IV. 

.  en  already  shown  that 

b    =    AV  A  cos  .1 

Calculations  made  show  that  the  average  value 
i,.r  ^/cos  a  does  ii"'  greatly  alter  for  very  considerable 
variations  of  the  ratio  of  worm-thread  angle.  The 
pitch  radius  of  the  worm  is  throughout  6  in. 

Refer  to  figs.  19,  -'>>,  and  20a  i-ec  last  i>sue). 

APPENDIX  V. 

In  the  case  of  an  ordinary  worm  with  straight-sided 
teeth  whose  sides  are  inclined  to  each  other  at  an  angle 
of  2<i  the  average  number  of  teeth  in  contact  from 
the  moment  when  contact  takes  place  till  the  pitch  line 
is  reached  can  be  found  from  the  equation — 


.V        t.*258»  -    y/   010S  +  0-007  '<   +  00007  n2. 
Where    :i     =     ratio     of    worm-wheel  radius  to  pitch   o; 
the  teeth. 

If  ;,-    -    2  the  wheel  has  12  teeth  and  .V   =  0-75 
11  =    10     ..        ,,         .,     63      ,.       ,,     -V         1  09 
11  =100   ,.       ..        ,.  "28      ,,       ,,     -V  =    1-5 
As  the   number  of   teeth    engaged    between  the  pitch 
line   and    the    point    where   contact  ceases  is  unaffected 
by  11,  the  total  number  of  contact   surfaces  in  action  in 
any  given   gear  is   but  slightly  affected   by  the  number 
of  teeth  in  the  wheel. 

01    Mechanical 


Motor   Notes, 


im    Mote 

in   comparison    with    I 
but    this    is    inc.. 
I 

to  bind  themselvi  ",ll>,r  P'a©8 

metropolitan  a   number 

II. known  firms  are  exhibiting  al  - 
and  in  on.   c 
to  both  exhibitors  and  intending  purchasers,  inasmuch 

following    ' 

Olympia  v.. 


-how  at  the 
commercial    vel 
burgh     Motor     and     1  ;  1  le 
Exhibition  during     the     week, 

in  tii.-    Waver] 
i    has    been    made   by   the 
exhibitors 
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2-CYLIXDER    T Hi  >KN'YL  ROFT    MOTOR    TRACTOR. 


being  the  Thornycroft  standard  "  make  and  break  " 
type,  while  the  Eisemann  system  1-  used  to  provide 
the  high  tension  current. 

The  drive  is  transmitted  to  the  back  axle  through  a 
friction  disc  clutch  running  in  oil  and  a  | 
box.  The  whole  of  tl»-  gears  are  em  losed  in  .1  dust-prooi 
and  oil-retaining  case,  the  lowest  portion  being  [8  ins. 
from  the  ground.  Sufficient  space  is  provided  to  carry 
water,  lubricating  oil,  and  fuel  for  a  run  of  100  miles 
without  replenishing.  The  guaranteed  capabiliU  ol 
.  1  mil  a  gross  load  of  5  tons  under  any 
practical  conditions. 

!  lie  official   tests,   which  torily  carried 

out,  were  as  follows  :  — 

\  braki  b  1  of  the  engini  when  in  position  on 
the  vehicle  using  its  nun  radiator,  fuel  tank-  Sec. 
(2)  \n  mill  1.1I  n Mil  tesf  pulling  a  pa  load  ol  14  ton 
on  an  incline  of  1  in  12.  (3)  Unofficial  tesl  ovei  soil 
ground  pulling  a  gross  load  oi  tons  During  this 
haul  it  -  load  while  running 
forwards  and  backwards,  and  finally  to  pull  its  load 
out  of  soft  ground  with  the  windin 


The  smaller   tractor   is  built  to  a  standard  pattern, 
but    with    several   modifications    to 
ments   of    the    War     Office,    the    most    important    of 
which  is  an  arrangement  to  drivi 
when   stationary. 

The  official   trials  were     —A   six-hours'   trial  of  the 
engine  driving  its  dynamo  at  full  load.      The  dynamo 
is  intended  to  provide  current   foi 
.mi]   it-  output   was  shown  to  bi 
this  purpose.    A  road  trial  of  Jim  mill 
formed  quite  satisfactorily  unil al     upervision. 

I  his  ti.M  tor  is  adapted  to  haul  thi 
with  the  cable  on  a  drum. 

MOTOR     ROADS      FOR     SIAM 

The  first  number  of  Siam    Engineering  deals  with  a 
pioblem    under   present    and    lively    discussion    in    this 
country — the  construction   of  motor  road-. 
than  six  papers,   contributed   to  the  initial    number   of 
the  journal,  discuss  the  formal  tor  road  to 

■  1  Bangkok  with  1'enang.  The  main  object  in 
view  1-  quicker  postal  communication  with  Europe; 
subsidiary  purposes  are  raj  id  Be,  opening 
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up  of  business  in  the  intervening  country,  lastly 
pleasure  and  sport.  The  engineering  feat  of  construct- 
ing 700  miles  of  suitable  road  is  obviously  no  light  one. 
But  the  various  authorities,  while  varying  considerably 
in  their  estimates  of  cost,  are  fairly  unanimous  in  the 
opinion  that  no  great  natural  obstacles  are  present,  that 
proper  road-making  material  exists  along  the  route, 
and  that  the   labour  conditions  are  satisfa   I 

nude    by   the   president  of  the   Engineering 
society,    is    that,    it     the    Siamese    Governmi 
construct  and  maintain  the   track,  the   European  resi- 
dents in  Bangkok  should  bear  the  ci 
service  for  the  benefit  of  the  Government  and  the  rest 
of  the  community       I  hat  this  expenditure 

should  be  met  by  a  voluntary  tax  of  1   or  2  per  cent, 
on  personal  income,  or  by  voluntary  subs*  1  i 
individuals  and  business  firms. 

COLD     MINING     AND      MOTOR     LORRIES. 
It  is  stated  that  the  Honduras  Rosario  Mining  Com- 
pany of   Lorenzo  have   decided  to  place   in  immediate 
sen-ice   several   30Cwt.   petrol   krries  for  h. 
and  silver  I  '-ntral  America  that  is  now- 

covered  by  hundreds  of  pack   mules.     Th. 
tance  between  the  mines  at  Tegucigalpa,  tl 


Honduras,  and  San  Lorenzo  is  ninety  miles,  and  the 
vehicles  will  load  both  ways— outwards  with  concen- 
trates, and  home  with  miscellaneous  goods  and  stores 
for  the  mines.  The  gold  and  silver  concentrates 
will  be  shipped  to  New  York  and  smelted  for  the 
refineries.  Each  vehicle  is  expected  to  carry  the  load 
of  twelve  mules,  and  to  perform  the  journey  six  times 
as  quickly,  therefore  displacing  seventy-two  mules.  A 
mule  load  is  2501b.  avoirdupois,  and  is  contained  in 
two  sacks  slung  across  its  back.  The  ninety  miles' 
journey  is  at  present  not  performed  under  six  days  by 
a  mule  train,  and  often  occupies  more  time  when 
weather  conditions  are  adverse.  The  petrol  vehicles 
will  run  out  and  back,  1S0  miles,  in  two  days.  This 
quick  senice  is  made  possible  by  the  fact  that  the 
Government  of  Honduras,  being  keenly  alive  to  the 
possibilities  of  such  motor  sen-ices  in  advancing  the 
prosperity  of  the  country,  has  spent  more  than  a 
million  dollars  on  the  route,  and  there  are  no  gradients 
steeper  than  one  in  ten.  The  cost  of  petrol  in  Hon- 
duras is  stated  to  be  only  tenpence  per  gallon,  and  the 
cost  otherwise  of  operating  the  motor  lorries  will  be 
carefully  recorded  to  ascertain  just  how  much  is  saved 
in  comparison  with  the  primitive  pack  mule  trains. 
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Howard    Lectures. 


Tnd  Howard  lecture  on  the  subject  of  High 
Speed   Electric  Machines   was   delivered  at   the 
\it  ,  on  January  25th,  by  Professor  Silvanus 

P.  Thompson.  Dr.  Thompson  said  that  in  applying  the 
principles  laid  down  in  his  first  lecture  to  the  general 
question  of  the  driving  of  continuous-current  generators 
by  engines  of  high  speed,  and  particularly  by  steam 
turbines,  one  came  at  once  upon  the  crux  of  the  whole 
question.  He  referred  to  the  problem  of  commuting  the 
current  in  the  armature  and  collecting  it  salisfactorily  at 
these  high  speeds.  The  problem  was  as  old  as  the 
dynamo  itself. 

In  all  so-called  continuous  current  generators 
(excepting  those  of  the  rare  species  called  homo- 
polar  or  unipolar),  the  current  within  the  armature 
was  necessarily  alternating.  But  these  internal  alter- 
nating 1  urrents  differed  from  those  of  ordinary  alter- 
nators in   respect   of   their  wave   form. 

1  lie  current  in   any  one  armature  passed,   in  fact, 
from  the  value  +     C.  to  the  value  -  C,  during  a  brief 
interval  of  transition,  lasting  usually  only  from  one- 
twentieth  to  one-tenth  of  the  half-period;  or,  1 
from  i-8ooth  to  i-20Oth  of  a  second. 

Each  armature  conductor  formed  part  of  a  loop  or 
coil  of  the  armature  winding.  In  the  simplest  1 
constituted  one  side  of  a  simple  loop  or  element  cou- 
nt of  the  commutator, 
and  at  the  other  end  to  an  adjacent  segment,  each  of 
these  "  sides  "  of  the  loop  being  embedded  in  a  slot 
of  the  armature  core. 

It  was  not  possible  when  a  current  was  ilowing  around 
any  loop,  to  stop  that  current  instantaneously  ;  nor  hav- 
ing stopped  the  current  was  it  possible  to  starl  it  again 
instantaneously  in  tin-  reversed  direction  around  the 
loop.     The  dyin  the  growth  of  a  current 

both  required  time.      I  ise  ol   the  inter. 

linkage  of  the  current  itself  with  the  magnetic  lines  ot 
its  own  creation  Chere 

had  b(  approxi- 

mate rules  fen   I  interlinkage  or  a 

with  it 

timated  to  1  reate  in  the  spai  e  surrounding  itself 
four  magnetic  lines  per  ampere,  tor  each  inch  length  o) 
the  conductor.    This  "  only. 

For  if  1  e  1 -40th 

ot  an 


it.  that  ampere  could  set  up  a  much  more  intense  field 

around  the  wire  than  it  it   - 

hundred  times  the 
in  1  11  again  it  a  current  was  flowing  in 
a  round  wire  of  |  in-  diameter,  the  field  which  it  set 
up  around  itself  would  be  denser  than  that  which  the 
same  current  would  set  up  it  flowing  111  a  Hat  ribbon  ot 
equal    section,   say    1    in.   wide  and    i-i'.th   in.   thick. 


INTERLINKAGE      OF      MAGNETIC 


INES 


In  large  continuous  current  dynamos  the  conductors 

were  nearly  always  tlat  strips    not   round 

as  they  usually  had  to  carry  from   [00  to  150  amperes 

(at  full  load),  and  had  a  current  density  of  about  2,000 

amperes  per  sq.   in.,   the  strip  would    usually   have   a 

section   of    i-joth    to    i-i2th   sq.    in.     The   magnetic 

field  surrounding  such  a  strip,  in  air.  might  be  taken  to 

produce,  with  a  current  of  100  ampei 

per  inch  length  of  strip,  or  about  2  lines  per  ampere 

per  inch. 

If  the  strip  was  embedded  in  a  slot  between  iron 
teeth,  the  amount  of  throttling  magnetic  flux  which 
each  ampere  would  set  up  around  each  inch  length  so 
embedded  would  be  considerably  greater  than  is  the 
case  with  non-embedded  strip.  According  to  the  best 
authorities  a  strip  embedded  in  a  narrow  slot  open  at 
p  r  ampere 
per  inch. 

Considering  the  total  interlinkage  of  magnetic  lines 

that  would  occur  in  a  concrete  case,  he  would  take  the 

case  of  a  generator  in  which  there  were    100  amperes 

inductor  and  that  each  loop  of  the  armature 

1    [gin.  of    embedded  length,  and  of    4S    in, 

igth.     Then  with  two  layers  accord 
lata     the   total   surround 
would  be  (18  x   io  x   12)  (48  x  2)  =  360  +  96  =456 
or     45,600     in    all.      I  : 

the   linkage 

Suppose  thai  the  time  allowed  for  commutationjwas 
thof  a  second,  and  that  (though  I 

quite  accurately  fulfilled  (the  current 

,  ould  1  hange  from    I-  100  ti  5  at  a  pei  - 

during  that  time,   that   was,  could 

;i  >oth  of  a  second.      1  his  was 
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COMMUTATION      PROBLEMS. 

Having  thus  state]  the  main  fact  that  th 
of  current  was  a  proce-<  requiring  time,  it  was  obvious 
that  into  the   commutation-problem  in  its  very  simple 
form,  apart  from  all  theories  oi   self-induction,  there 
entered  considerations  as  I 

commutator,  the  breadth  subtended  at  the  suriacc  by 
each  commutator  segment,  and  the  breadth  off 
For  the  time  from  beginning  to  end  of  the  commu- 
tation, would  be  directly  proportional  to  the  sum  of  the 
peripheral  length  of  the  brush  arc  of  contact  and  the 
thickness  of  the  mica  insulation  between  segments, 
and  inversely  proportional  to  the  peripheral  speed. 
Thus  if  one  had  a  brush  arc  of  0.75  in.,  a  thickness  of 
0.030  for  the  mica,  and  a  surface  speed  of  1 .000  in.  per 
second,  the  duration  will  be  0.00  17 

Brushes       were      either      of      metal  —  that      was, 
copper  gauze  or  brass  wires — or  of  carbon,  and  the 
breadth  of  the  contact  arc  of  the  former  was  always 
than  that  of  the  latter.     Carbon 

•  ince  of  their  greater  breadth  gave  a 
longer  time  for  reversal,  on  the  other  hand,  since 
during  the  reversal  period  the  coil  or  loop  was  short- 
i)f  an  unduly  broad  brush  might 
lead  to  a  wasteful  heating  ;  for  during  this  period  the 
coil  might  under  certain  circumstances  be  th 
vastly  increased  parasitic  current. 

Since  the  introduction  of  carbon  brushes 
teen   years  ago  engineers   had   had  much 
with    commutation     than     before.      For     with     metal 
1]  ushes  not  only  «  1  have  a  much  more 

•111-   oi   the  brush  at  a  particular  position 
than  was  found   to  be  r,-  piire  I    with  carbon   brushes, 

requiring  CO 

,  that,  with  the  variable  loads  th   I 
in  tramway  work    I 

tween    failure   and 

leers  had  learned  what  a  vital  part 

111  the  probli  •  ommutation  was  played 

between  the  brush 

and  the  suri  lutator.     Down  till  about 

Hopkinson  ol  the  reversing  field,  although 

been  evident,  in  view  ol  I 
mutation   could    be    obtained    sparklessl) 

.  mg  the  brushes  a  lead  either  way,  that  this 
<  ommutation  might 
two 
natural  commutation  and  forced  commutation,      rhe 
former  depi 
as  the  result  ol  thi 


commutation,   of  an   in  !ue  to  move- 

ment in  a  magnetic  field  .    rsal  to  occur. 

In  the  majority  >oth  actions  were  made 

use  of  jointly  ;  but  it  would  be  convenient  to  consider 
them  separately.  Natural  commutation  was  brought 
about  by  the  operation  of  the  film  resistances  through 
which  the  current  must  pass,  and  which  by  varying 
approximately  inversely  as  the  areas  of  contact. 
governed  the  admission  or  exclusion  of  the  current 
through  particular  routes.  There  was  a  close  analogy 
1  this  operation  and  that  of  the  slide-valve  of  a 
steam  engine. 

The  term  "  iihn  "  wa  sert  that  there 

was  anything  in  the  nature  of  a  layer  of  air  or  other 
material  between  the  surface  of  the  brush  and  the 
surface  of  the  commutator,  but  because  it  was  difficult 
to  conceive  of  any  mere  surface  as  having  a  resistance. 
That  which  happened  between  the  two  surfaces  was 
doubtless  a  kinetic  phenomenon  of  a  complicated  kind 
the  layer  being  the  seat  of  molecular  movements 
electric  discharges  and  convexion  currents,  trans- 
iuch  as  occurred  in  the 
contact  layers  of  microphones  and  coherers. 

For  the  formulation  of  any  complete  theory  of 
commutation,  no  less  than  tor  future  guidance  in 
practice,  it  was  important  to  obtain  .1  clear  view  of  the 
facts  that  had  been  observed  a  nces  of 

contact    hims   under    di  OS.      Professor 

Arnold,  who  had  discussed  m  utmost  detail  the  mathe- 
matical theory  of  commutation  has  -nan  as  a  criterion 
as  to  the  goodness  oi  commutation  the  value  of  the 
final  potential  difference  which  appeared  between  the 
the  brush  and  tin-  retreating   edgeof  the  com- 

CARBON      BRUSHES     AT     HIGH     SPEEDS 

\  g !  mam  manufai  turers  had  been  experimenting 

witli  carbon  brushes,  m  some  instances  in  conjunction 
with  copper  hni-hes    and  the  problem  to  be  solved 

was  whether  carbon  brushes  were  going  to  be  employed 
at  high  speeds.      In  this  connection  he  would  • 

impany. 
Besides   the  possibility    ol    perfecting  commutation 
on  these  hues  ti„re    was    th-    possibility   ol     having 
niachr. 

tmng  copper     brushes 

running  minute;    and     it    was 

•    .n  one  type  ol 

tnd   on,-   ot    which   he   had    par- 
well.         Vlthough     not     %-!V 
much  wa-  kilo  H   was 

OB       that 

ties. 
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Contractors'  News. 


under  this    colu 


n,  tree  of  charge,    particulars   of 


CONTRACTS   OPEN. 


London.— For  the  following  plant  and 
materials  for  the  Battersea  Borough 
Council  :  (i)  one  set  either  75o-S50-k.w. 
or  1,000-k.w,  direct-current  460  to  550 
volts  steam  generator,  piping,  and  ejector 
condenser ;  (2)  arc  lamp  columns  ;  (3) 
arc  lamps  ;  (4)  arc  lamp  globes.  The 
Chief  Engineer,  Electricity  Department, 
Lombard  Road,  Battersea  .'. Feb.  5 

Wolverhampton.  —  The  Corporation 
invite  tenders  lor  the  manufacture,  de- 
livery, and  erection  cf  an  aerial  ropeway, 
approximately  I,  300  yards  in  length,  and 
other  works  incidental  thereto.  Mr.  E. 
A.  B.  Woodward,  waterworks  engineer, 
Town  Hall,  Wolverhampton.  ...       Feb.  5 

Manchester.— Supply,  delivery,  and  erec- 
tion ot  three  new  Lancashire  boilers,  etc., 
and  the  removal  and  re-erection  of  two 
existing  boilers,  at  their  Rochdale-road 
station,  for  the  Manchester  Corporation 
Gas  Committee.  Mr.  C.  Nickson,  super- 
intendent, gas  department,  Town  Hall   ...      Feb.  5 

Sparkhill  (Birmingham).  —  Provision 
and  construction  0!  the  following  approxi 
mate  lengths  of  surface-water  sewer-,  lor 
the  Yardley  Rural  District  Council — viz.  : 
992  yds.  of  24  in.,  130  yds,  of  21-in., 
260  yds.  of  18. in.,  231  "yds,  of  15-in., 
103  yds.  of  12-in.,  and  4S0  yd-,  of  9-in. 
pipe  -ewer ;  also  of  the  following  approxi- 
mate lengths  of  foul-water  sewers:  480 
yds.  of  15-in.  and  233  yd-,  of  12-in.  pipe 
sewer— together  with  manholes,  lamp. 
holes,  Bushing  sh.nts,  and  other  works 
appertaining  thereto.  Mr.  Arthur  W. 
Smith,  Council  House,  Sparkhill Feb.  7 

Poole.-   I  I Uov  m  1    ivoi  1      in 

tionwiththe  Parkstone tramwaj 

sion     with     tin-     Parkstone     1 1 

on    foi  the  Poole  ["own  Council 
or    No.    1  )   pet  manent-w  1 
11  hi  tion,  eti 

1  ■  1   pei  manenl    w  1     structio 

(new    passing   plai  ea    eti  .  1 

qui] m      I''-  id     Eeetlei 

Jii.       m.  I,,  [ineei     Mi.    F,    \\ . 

1   ici      'vi" alOffici      1  li  iui  nemout  I  eb.    - 

Belfast.     5uppl     oi      tores   during   ensu 
ing    yeai      1  ommem  ing     from     Man  1 

Midlan  1    1;  lilw 
pan 

(Irel  ind)     Mi      1  Hi 
tendi  nt.    York  1 


Last  Day. 
Leicester. — Supply  and  erection,  on  foun- 
dations provided,  of  three  Lancashire 
boilers,  22  ft.  by  7  ft.,  at  their  Aylestone 
Road  Works,  for  the  Gas  and  Electric 
Lighting  Committee.  Mr.  Alfred  Colson, 
M.Inst.C.E.,  engineer  and  manager,  Mill- 
stone Lane,  Leicester  ...      Feb.  10 

Hull.— The  following  for  the  Town  Council 
(I)  supply  of  air-space  telephone 
cable ;  and  (21  extension  to  existing 
multiple  switchboard.  Mr.  A.  R.  Bennett, 
Queen  Anne's-chambers,  Dean  Farrar 
Street,  Westminster,  London,  S.W.        ...     Feb.  12 

Glasgow.— Electrical  cable  and  conductor 
installation  for  Clydebank  Dock,  for  the 
Trustees  of  the  Clyde  Navigation  Mr. 
Geo.  H.  Baxter,  mechanical  engineer, 
16,  Robertson  Street,  Glasgow    Feb.  12 

Porthcawl  (Wales.) —Construction  of 
an  impounding  reservoir,  with  concrete 
dam,  to  contain  about  ij  million  gallons 
of  water,  together  with  about  SA  miles  01 
cast-iron  mains,  laid  complete,  of  5  in.. 
4  in.,  and  3  in.  diameter  respectively,  and 
other  minor  works,  for  the  Porthcawl 
Urban  District  Council,  by  Messrs.  John 
Taylor,  Sons,  and  Santo  Crimp,  27,  Great 
George  Street,  Westminster,  S.W.  ...     Feb     1  _• 

Pontypridd.  —  Supply.  delivery,  and 
erection  of  one  300-k.w.  steam  dynamo, 
for  the  Pontypridd  Urban  District 
Council.  Mr.  J.  Colenso  Jones,  clerk, 
District  Council  Offices,  Pontypridd      ...     Feb.  13 

Newport  (Mon.) — Provision  of  a  lift  at 
then  workhouse  infirmary,  Stow-hill, 
Newport,  for  the  Guardians.  Mr.  1. 
Thomas,  clerk. Fnion  Offices,  Oueen's-hill, 
Newport,    Mon Feb    15 

Cardiff.— supply  of  cooling  towers,  elec- 
trically-driven pumps,  pipework,  et<  ,  foi 
their  Ko.iili  power-station.  Mr.  Arthur 
Ellis,  city  electrical  engineer  and  manager, 
Central  offices,  ["he  Hayes,  Cardiff  Feb    15 

London,  S.W.  Manufacture,  supply,  and 
erection  of  three  gas-engines,  each  having 
three  inverted  single-acting  cvlinders  i.vei 
three  cranks,  and  each  capable  of  develop- 
ing 350  b.h.p.  at  a  speed  of  100  r.p.111  .  foi 
ndon  County  Council.  Mr.  Maurice 
Fitzmaurice,  C.M.G.,  County  Hall,  Spring 
Gardens,  S.W 1 

ArKley    (Herts).-   Covered  servio 

voii  capable  ol  holding  about  tun  million 

gallons,  t"   be  constructed  on   thi 

pany'd  land  at  Arkley,  Hertfordshire,  foi 

thi      Barnet     District     Gas    and    Watei 

i  ompany.      Mi .   r.  tl.  Martin,  A.M.Inst. 

c  h  .    engineer    ami    manager,    Statii  n 

r    id    New  Barnet  ...  ...     Feb.  27 
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Sunderland.  —Supply   of  (i)  o 
feed   pump  ; 

tower  ;  (3)  one  surfa<  ■•  1  ondenser,  with 
motor-driven  pumps  ;  (4  coal  bunkers, 
and  other  steelwork.  Mr.  J. 
K.  C.  Snell.  M.Inst.C.K,  Town  Hall. 
Sunderland 

Dover.  —  Supply  and  erection  of  ■ 
kilowatts  combined  -  steam  generator 
set  for  traction  purposes,  ["he  engine 
to  be  of  the  high-spec  I  vertical  com- 
pound enclose. 1  type  with 
lubrication.  Mr.  I..  VV.  Woodman. 
Park    Street     Dover 

Sheffield.     Driving    and  lining    of    the 
Rivehn   tunni  I  ield  Cor- 

poration W'at.-r  I  lepartment. 
Engineer's       Office,       Lady       Bower. 
Bamford,  near  Sheffield 

Stockport.  —  Supply     and     erection     of 
inclined       retort       ben 
with    [6    tin  n  u 
plete  with  all  ironwoi 
coal    elevating    an' I    conveying    plant 
and   hot   coke   conveying    and    storing 
plant,    for    the   1 

St.     Meunier,      Portwood     Gasworks, 
51        port. 


Brandon.  — It  is  proposed  to  erect  a  dust  destructor  at 
.1  cost  of  £  10,000. 

Carmarthenshire.  -  The     County     Council     have 

agreed  to  provide  the  sum  of  £40,000  for  promoting 
a  light  railway  in  the  Lampeter  and  Llandovery 
district. 

Uttoxeter.— A  Local  Government  Board  inquiry  has 
been  held  into  the  scheme  for  augmenting  the  watei 
supply  to  the  town  of  Cttoxeter.  The  cost  will  be 
£l3.°oo. 

Warrington.— Tlie  Electricity  and  Tramways  Com- 
mittee are  making  an  application  to  b  >rrow  £.10,000 
to  cover  the  cost  of  extensions  to  the  electric  cables. 

BlacKpool.— An  inquiry  has  been  held  in  connection 
with  the  application  of  the  Corporation  for  sanction 
to  borrow  £4,000  for  electric  supply  purposes. 

UcRfield—  The  application  of  the  Council  tor  sancti  >n 

to  a  loan  for  the  purposes  of  sewerage  and  sewerage- 
disposal  for  Crowboroiigh,  has  been  granted  to  the 
extent  of  £37,100. 


CONTRACTS    CLOSED. 

London.— The  Brush  Electrical Enj 

have  received  the  following  contract— Six  tramcai 
top  deck  covers  for  the  Aberdeen  Corporation. 


Blackburn.        The 
Tramwaj  5  <  ommitte 
for  the  snppK  .it  the   follow  ii 
for     the     year    ending 

2)    iron, 
coppi-i 

etc.  :    (3)   brushes     tin  ■  are 
paints,    \  amis]  timber  : 

lass  ;    (7)  insulati 
(q)  oils    grea 
cand<-     ■■• 

nating  and  continuous  1  urrenl 
wrought-iron    pipes 
iron  pipes  et(       (i4)rubb 

n    itoi  ' 

si  rewei   I  . 
covere  I       papei 

I  let  mi.  al  '  ngineer 


COMING    CONTRACTS. 

Liverpool.— The  new  scheme  involves  the  construction 
..1  a  half-tide  dock,  ..1  two  branch  docks— 1 
taking  tin-  lai  gest  linet       11   1  the  en  t  isure  ol  a  new 
area  ol  foreshore    m  thi     orth  ride   il   1 

an    extension    ol    the  II     towards 

Waterloo, 

Birmingham.  1st   been   held   rela- 

tive to  the  application  ■ 

to  borrow  £132,6      foi      e  pu  pos<    of  their  electric 
supply  undei  i  ili 


Birmingham.— Messrs.  Thomas  Piggott  and  Co., 
makers  ol  pipes,  tanks  and  steel  structures,  have 
recently  secured  orders  for  the  following— 20  pressed 
steel  standard  tanks  for  Buenos  Avies;  riveted  steel 
chimney.  6  ft.  diameter  125  tt.  high:  pithead 
name  for  South  Wales  ;  pressed  culvert  pipes,  36m. 
diameter,  for  South  Africa;  riveted  rectangular 
lines  tor  Newcastle  Power  Station. 


Manchester.—  M  tssrs.     Beyer,     Peacock    and    Co., 
Ltd.,   of    the   Gorton    Foundry,    Mancl 

latelv  secured  contracts  tor  supplying  30  six-wheeled 

coup'led  bogie  comi  ound 

Buenos  Ayres  Great  Southern  Railway  and  for  six 

six-wheeled  coupled  bogie  Height  locomoti 
with  cylinders  iq  in,  111  diameter  bj  26  in.  stroke,  and 
5  it.  6  in.  in  diameter,  with  a  workin 

[uare  inch,  for  the  Argentine  Great 
Western  Railway. 


Shoreditch.  — T 

Shoredi  order  with 

mj  which   itipul  ites  foi  th< 

.  Ltd.,  Little 

Hulton,  Boltotf,  ol  eigln   ;  'ie  stokers. 

Miller  •  Bennett       type,       fitted     with       the 

nl  light  load  damper,  the  necessan 
shafting,  gearing  and  accessories,     ["he 

ised    in    connection    with    both    Stirling    and 
B         ■■  .    and  Wilcox  w. del   tube  boilers. 


London 


ndon.      ihe  London  County  Council  have  accepted 
the   following  tender:    For  supplj  ol  slot  rails  foi 
in   of  the   northern 
tramways  hues.   Messrs.   Steel,   Peech,  and   1 
Sheffield,  at  /  10,055 
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Liverpool.— Messrs.  Francis  Morton  and  Co.,  Ltd., 
constructional  engineers,  Garston,  Liverpool,  have 
received  as  order  for  47  bridges  ol  aboul 

!  asl    huh. 111  Railway  to  the  requirements  .if 

Messrs   Rendel  and  Robertson,  consulting  engineers. 

11   170  bridges  "(  4'>  ft    spun 

Western    Railway  of   India,  which 

they  are  iust  completing. 

Glasgow.— An  order  has  been  placed  bv  the  Corpora- 
tion ,  if  Glasgow  with  Messrs.  Babcock  and  Wilcox, 
of  Renfrew,  for  ten  of  their  boilers,  to  be  employed 
in  the  extension  of  the  electricity  supply  at  the 
generating  stations  of  St.  Andrew's  Cross  and 
I  iimdas. 

Glasgow    and    South  -  Western     Railway.— 

The  Glasgow  and  South-Western  Railway  Company 
have  accepted  the  offer  of  Messrs.  Symington  and 
Sons,  contractors,  Coatbridge,  to  carry  o'ut  alterations. 
These  include  a  new  station  at  Elderslie,  double 
island  plan. inns  to  allow  of  passing  the  traffic 
expeditiously,  and  an  additional  bridge  over  the 
turnpike  road. 

East  Hampstead.— The  Town  Council  of  East 
Hampstead  have  accepted  the  tender  of  Messrs. 
Allen,  Son  and  Co.  for  a  combination  of  direct  steam- 
driven  and  electric-driven  pumping  plant. 

Admiralty.— The  British  Boiler  Fluid  and  Engineers' 
Store.-  Company,  Ltd.,  of  10,  Church  Row,  Lime 
house,  London,  E.,  have  been  awarded  the  contract 
for  supplying  the  British  Admiralty  with  their  "  De- 
jecoline"  boiler  lluid  lor  the  current  year. 


Natal.— The  Fulham  Steelworks  Company,  Ltd.,  of 
London,  have  recently  received  an  important  contract 
from  the  Natal  Government  in  connection  with  the 
new  harbour  works  at  Durban.  The  contract 
es  the  manufacture  and  erection  of  extensive 
plant  for  the  handling  and  shipment  of  coal  raised  in 
the  nunc-,  and  comprises  machinery  of  the  most 
modem  type  on  a  large  scale. 

HecKmondwiKe.    -The  Urban  District  Council  have 

1  nder  of  the   Paterson  Engineering 

Company  for  the  supply  of  a  water  purification  plant 

lor  the  electricity  works. 

Johannesburg.— The  Rand  Water  Board  has  accepted 
the  tendei  ol  Messrs.  C.  C.George  and  Company 
lor  electrical  plant,  amounting  to  £24,0   1  . 

Poplar.— The  Guardians  have  accepted  the  tender  of 
W.   J.   Fryer  and  Co.   to  carry  out  electrii 
.1!  the  new  schools  at  Hutton  for  £8,328. 

Metropolitan  Asylums  Board.  —  The  Board 
have  decided  to  accept,  subject  to  the  sanction  ol 
Board,  the  estimates  of 
Bahcock  and  Wilcox  to  provide  and  fix  three  ol 
their  multitubular  boilers,  with  settings  and 
mechanical  stokers,  at  the  South-Eastern  Hospital, 
at  £2,259. 

Croydon.  -  I  he  London  Electric  Finn,  Croydon,  have 

■1   ai lei    from    Fool   and   Milne,  Ltd.,  ol 

66,   Victo  ia  Street    S.W.,   foi    al 

;  !  •  rip  1  iwering 

gear  lot   Main   Dockyard,  the  consulting  engineers 
being  Messrs.  Preece  and  Cardew. 


Leyton  (Essex).— The   Orban  District  Council  have 

accepted  the  tender  for  the  construction  of  nine 
miles  of  double  tramway  track  and  material  of  Mr. 
W,  Manders,  Leyton,  at  £1.17,485. 


APPOINTMENTS    VACANT. 

Singapore.— The  Municipal  Commissioners 
.1  the  town  of  Singapore  require,  as  soon 
is  possible,  an  assistant  engineer  between 
23  and  js  years  of  age.  Salary  will  be 
the  first,  £370  for  the  second, 
and_£"42oior  the  third  year,  paid  monthly. 
Mr.  C.  C.  Lindsay,  M.Inst.C.E.,  180,  Hope 
Street,  Glasgow        Feb.     ( 

Auckland,  New  Zealand.— Applica- 
tions are  invited  for  the  appointment   ol 

City  Engineer  to  the  City  of  Auckland. 
High  Commissioner  for  New  Zealand, 
Westminster  Chambers,  1 },  Victoria 
Street,  London,  S.W Feb.  8 

East  London.— A  professor  of  physics  is 
required  at  the  East  London  College  in 
succession  to  Dr.  Lehfeldt.  Salary  £400 
per  annum     ..  .         ...        ...        ...     Feb.  8 

Newtownbarry  (Ireland)  —  O  instruc- 
tion of  a  water  supply  in  the  town  of 
Newtownbarry,  for  the  Enniscorthy 
Rural  District  Council.  Mr.  Owen 
Connolly,  clerk,  Board-room,  Enniscorthy 
Union Feb.  8 


APPOINTMENTS    FILLED. 

Gloucester. — The  Town  Council  has  been  recom- 
mended by  the  Electricity  Committee  to  appoint  Mr. 
G.  R.  White  as  electrical  engineer. 

Umtali.— Mr.  A.  D.  Crowther,  of  the  Midland  Railway 
Electrical  Department,  is  leaving  Derby  to  take  up 
an  appointment  at  Umtali,  South  Africa. 

Liverpool. —  l'he  Liveipool  Electric  Bower  and  Light- 
ing Committee  recommend  the  appointment  of  Mr. 
Alfred  George  Smith  .is  gas  inspector  and  superin- 
tendent of  street  lighting,  at  a  salary  of  £400  a  yeai 

Leeds.— Mi'-  E.  P.  Martin,  formerly  engineer  to  the 
unhealthy  areas  department  of  the  Leeds  Corpora- 
tion, has  been  appointed  deputy  city  engineer  ol 
Leeds,  at  .1  salary  of  /'j5'i  per  annum. 

City  and  South  London  Railway,— The  Right 
Hon.  C,  B.  Stuart- Wortley,  K.C.,  M.l'.,  has  been 
appointed  chairman  of  the  City  and  South  London 
Railway  in  succession  to  the  late  Mr.  Charles  Grey 
M  itt.      He  is  already  a  director  of  the  Greal  Central 

Railway. 

Grangemouth. —  rhe  Town  Council  has  decided  to 
n  no  Mr.  II.  B.  Maxwell,  Burgh  Electrical  Engineei 
ol  Partick,  torenorl  on  the  following  questions: — 
111  The  utili  .ation  ol  water  power   three    miles    from 

.- .11  ;  (2)  the  installation    of  .1   station  in  the 

town  ;  (3)  the  erection  ol  a  destructor  ;  (41  taking  a 

s  ottish  C(  ntral   b  lecb  i< 

1  ombination  ol  the  above,  . 

dei  to  the  Scottish  i  entral 

il  pun  base. 


February 
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sines  covered  by  "Pages  Week! 
s  as  occasion  requires.  We  desire  i 
i    responsible    for    any    loss    or    lnc< 


Stock   Exchangi    Settling   Days.— Settling  day?  on  the  Stock  Exchange  are  as  follows  :  — 
Consols  :  March  1st.     General  Settlements  :    Feb.  8th,  22nd  :   March  :1th.     Bank  Rate,  September  28th,  1905,  4  percent. 


I.— ENGINEERING,     IRON,     AND     STEEL 
COMPANIES 


ENGINEERING,  IRON,  AND  STEEL   COMPANIES.— Contd. 


76,970 
1,600,000 
£]  0,000 


250,000  1 

£910,000  Btk 

150,000  44 

50,000  14 

33,331  5 

£500,000  100 


232,500  5 

450,000  1 

70,000  5 

£250,000  Stk 


75.000  1 

£400.000      Stk 
200,000         6 


5%  ]Alldays  A  Onions  Pneumatic  Engi- 
neering, Ltd 

3/-  Do.     Cum.  Pref.  6  per  cent.    .. 

1-     Armstrong  (Sir  W   G.  ,  Wbitworth 
and  Co.,  Ltd. 
2/.  Do.  i      Cum.  Pref.. 

4%  Do.  i',  1st  Mort.  Db8.  Rd. 

ng  and  Porter,  I.i  I  .  H      R   I 

Mt.  Debs.  Red 

1/7!    Babcock  and  Wilcox.  Ltd.,Ord.    .. 
7*d.  '        Do.  ,,     6%  Cum.  Pref. 

3  -      Baker   i.Io.epli     au^   So: 

!        Cum.  Pref 

63d.    Baldwin,,  I.t.i.,  54"     Cum.  Pref.     .. 
|f  Btk.  Red. 

3/-      Barrow  lliernatue  Steel  Co.,Ld.,0 
3  Do.  So.         Cum  '2nd.  Pref. 

2/6     Bayliss,  Jones  and  Bavh- 

Cum.  Pref.  Shares 
14        Beanlinoi  .•   iWm      "■  <       .  LI  I,    I* 

1st  Mi.  Debs., Red. .Scrip 50%  pd 
6/-      Bell  Brother,.  Ltd.,  S'-Y,  Cum.  Prel. 
-tock,  Red. 
1/-      Beyer,  Peacock  and  Co.,  Ltd.,  Ord. 
6!d.  Do.  51%  Cum  Pref. 

1} ■■,  Do,  I)       Bed    Deb.  Stock 

6d.     Bolckow,  Vauslian  and  Co  ,  Ltd.,0. 
!  I,fi29.7nn 
32d.  Do.  No,.  1.6:19.101-3.500,000 

4Jd.     Brown  (John)  an  I  Co..  Lim.,Ord.. 

Do.  Ord..  Sos.  1,160.001-1.700.000 

1'  Cum.  Pref 

Laird  .v  Co.,  Ltd.,  Ord.  .. 
2/C,  Do.  5%  Cum.  Pref.     . . 

■   n  £  Shuttleworth,  Ltd.,  Ord. 
D,  .  I  ■:■     Pri 

I  n         i 

80.'-    Consett  Iron  Co..  Lid, Ord.. 
10/-    Cm,- 1 

.. 
•2  6  D.-lia  Metal,  L'd  Si, are.  .. 
Bid.     Dornian.  [,01 

Mort.  Perp.  Deb. Stk 
Bj      Donderland  Iron  Ore  Co 

Cum.  Pref.  and  Participating.. 
Danlop  (James)  A  Co.,  Ltd.,  Ord... 

i    Pref. 
Ebbw  Vale  Steel,  Iron  &  Coal  Co., 


1  3ft-  3ft 

■ 

100  101-103 

100  94  -  97 


% 


5  -  5* 

lot-lot' 

6  -   Si 


101- 10b 
ISi— 13 
99^101 


100         91-91 


1,1, 


10.800 

9,600 

866,000 


£100  DUO       Stk     6 


200,000  1 

£300,000  Stk 

40,000  10 

210,000  1 

75,000  1 

£75,000  Stk 

21,943  5 

14,048  6 

5,000  624 

73,000  10 

80,000  5 

£250,000  Stk 

12-2,000  5 

50,000  5 

70,000  10 

£400,000  Stk 

20,1 


£310.000  1 

£350,000  Stk 

35,000  10 

275.000  1 

300,000  1 

£300,000  Stk 

£115,300  100 

£97,900  100 

300,000  1 

£300.000  Stk 

25,000  10 
£250.000 


lid.     Howard  &  Bullougb,  Ltd.,  Ord.      ..  1 

i,i-         I'..'        !',:.:■.       i'                   .  1" 

4%        Do.     4°,  Deb.  Stk.,  Red.  after  190f  100 

20      Kynoch.Ltd 10 

Do.    Cum.  Pref.  5°.,          ..         .  10 

Lambert  Bros.,  Ltd..  Ord 1 

Do.        5i%Com.  Pref 5 

2/li   Leeds  Forge  Co  ,  7 %  Cum.  Pref. 
7M      • 


Mather  A  Piatt,  Ld.,6%< 
S=d.     Measures  Bros.,  Ltd.,  Ord. 

6«d.           Do.    5|%  Cum.  Pref 1 

4*%            Do.    4*"„  1st  Mrt.Db.Stk.,Red.  100 

3/6     Muntz  Metal.  Ltd 5 

5%        Do.     Pref.  5%            5 

47/6    Nantyglo  and  Blaina   Iron  Works, 

Ltd.,  S    ,  Cum.  Prel.  62* 

"'   Brit.  Loco.  Co.,  Ltd.,  5"»  Cm.  Pf.  10 


saght  (Johm,  Ltd.,  6'Yj  Cum.  Pf. 

"      ,Red. 

Prel 


1  6  Pearson  4t    Knowles  Coal  and  Ircn 

Co.,  Ltd.,  Ord.,"  B 
3/-  Do.       6%  Com.  Pref.  "A" 

10/-  Pease  S  Partners,  Ltd.,  Ord. 
4°0  Do.        1      Perj 

3/-  Peebles!'. 

—  Pooley  (Henry  I  A  Son,  Ltd.,  Ord 

—  Do.        6J%  Cum  Pre!.  .. 

—  Projectile  Co   .  1902),  Ltd.,  Ord. 
2/-  Rhymney  Iron  Co.,  Ltd. 


I):.. 


1,000        10 


Elliott's  Metal,  Ltd 

>o.    Cum.  Prel.  •'■ 

.'".    Deb   i  

,    nllding  4  Engog.Co., 

Do.  Hi".  Cum.  Pref. 

Qallowayi,    : 

■    Deb  Red.. 
Lit d.,  Ord,  - 

.. 

Do.       6%  Cum. Prel 

I%] 

Do,        i1     Com   Prel.  .. 

i  .Ltd 

Hilliltielia 

Do.       (  I 

H 


. 


11-  12 

10 

■ 

1 

638,845 

1 

£340,000 

300,000 

stl. 

1UU   -10.) 

i  100,000 

100 

3i-  41 
6j-  H 

£148,600 

1 

£1110.000 

l 

■ 
■ 

1100 

- 

1100 

- 

-    , 

Btk 

£1,240,000 

stk 

100 

• 

500,000 

1 

£300.000 

stk 

£946,641 

6%  Mort.  Deb.,  Red.     ..  100 
1/2       Richard,..!!..  Weslgarth  A  Co.,  Ltd.. 

Ord.  350001— 700000     ..  1 

7J             Do.                        6    .  Cum.  Pref.  1 

4J"„          Do        H     Perp.  Deb.  Stock  . .  ioo 

12/-    Ruston,  Proctor  a  Co.,  Ltd io 

6d.     8cott  (Walter)    Ltd.,  Ord 1 

7^d.                Do.          6%  Cum.  Prel.    ..  i 

i                     Do.          t%  Perp.  Deb.  Stk  100 
6%      Sbelton  Iron,  .SteelandCoalCo.,Ld. 

i.               D        6     2nd  M   rt.  Debs.,  Red.  100 

1/.    South  Do                             u.  Ltd.Or.  l 

1                                                            Pref...  1 

Do.         44".,  Per.  Deb.  Stock  100 

—      Stephenson  (Robert.  A  Co. .  Ltd., Or.  Ill 
6/6                     Do.          04  '.  Cum.  Pref. 
4U„                    1 

6/-            Do                                         ...  10 
lid.    Swan,  Hunter  a  Wigham- 

Richardson,  Liui.  Ord.  1 

6d  Do,  ..1 

4J"b          Do.                                   Mk.Red  100 

-  I  r  ii  Works,  Bblpb 

4  Engineering  Co.  Ltd.,;.  •.  Cum. PI.  1 

1                  li..                                          rt.Deb.  100 

7!d.   Tbornyoroit (John I.) 4 Co.,Ltd.Or.  I 

71d.  Do.  do. 

o/-     T\lor                                   I  itni.PI.  10 


io4=!ol 

4-44 


M  -  lov. 
1.-54 


■ 

6-64 
13i-14J 
9i)-10-2 

4J-54 
11/6-12  i, 

■ 

lOu-102 


1  — 1*' 

100  -I..,- 


1.    I 


9  -'94 


in. Stk.  5100      484— 434 


Do, 


Prel.  Stock  BIO"      lu     11 


11 


Ltd.  Ord. 

f,d.            Do.     .V,  Noii-C.un.  Pref.  1  ltti— 

6%          Do.    .".     Non-Cum   Pref.  Stock,  lofi  121—121 

44%            Do.      .  MM  104  -106 

Ord  1  1         1 

7ld.            Do.        6',,  Cum.Prtf.  Ord.       ..  1  1'       I      • 

1   .          |.          1     Perpetual  Deb.Sl  wk  II  I 

s  2-24 

Do         I       Chin.  Prel 5  4  —  14 

1              D                                      -k.Red  100  82  -  87 
.-.  Coal  Co.,  Ltd.. 

Red.  10  77  -79 


Stocks  and  S  ares  marked  •  ire  quotod  ci-dividond. 
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—  ELECTRICAL    MANUFACTURING 
COMPANIES. 


Paid         Closing 


1 

6a. 

Alliano 

74;d.    AronE 

120.IK10 

1 

•v., 

100,000 

' 

5 

3,- 

Do. 

£800,000 

sik 

I'.mi-li 

Stk. 


Prel 


i-  I 
64-     " 


160,000 

£126.1100 

2 

Stk 

2  1; 

£125,000 

35,0011 

6 

W- 

10.000 

a/d 

£300  000 
288,884 

99,261 

Stk 

Stk 
5 

17,188 

±311.02:1 

ilOO.fXHI 
112, 100 
81,890 

±■"00,000 

10,248 
25,000 

5 
Stk 
Stk 

2 

2 

Stk 

10 
10 

£200,000 
85,000 

Stk 
6 

85,000 
£60  000 
50,000 

S 

stk 
10 

£800,000 

7,500 
100.000 
37,850 

100 
10 

1 

12 

150,000 

100 

Insulated  .v  Hclsby  Cables 

Ltd.,  Old.         ..  5 

Prel 5 

IV,  1st  Mort.  Deb.  Stk.  Rd.  100 
British  Thom-'iii-llMustiuiC.i.,  Ltd.. 

M       Is:  Mort.  Deb.  Stk.  lied.  ..  100 
Britis'h   Westirighouse   Eli, -rric  and 

Manufac.  Co  ,  Ltd.,?%  Fret.  ..  5 

Do.        4"„  Mort.  Deb.  Stk.  Red...  100 

Hiu-h  Elec.  Enging.  Co.,Ltd.,Ord. .  2 

Do.        6"„  Prel 2 

Do.        4*"„Perp.lstDeb.8tk...  100 

Do.        li'J'a'p.  2nd  Deb.  Stk.  100 

t'allcinlei'-  CahleACoiistn.Ltd.Ord.  5 

Do.    5  %  Cum.  Pref |  5 

Do.    44  "..IstMort.Dcb  stk. Red.  100 

i/6    Crompton  A  Co.,  Ltd I  8 

5%           Do.        6".,  1st  Mort.  Reg.  Deba.  100 

10/-    Dick,  Kerr  A  Co..  Ltd..  Ord.            ..!  5 

3-             Do.      6"„  (urn.  Prel 5 

*■',,  Deb.  Stix-k,  Red 

\,       T    1,1       5,"      .'„,„      t 


100       98—102 


If- 

21 

* 

fi 

S"  - 

84 

12 

6&- 

6? 

"'"*- 

1104 

24 

ELECTKIC  LIGHTING  AND  POWER— Contd. 


Doult.  hi  AC.,  Ltd.  ,5",,  Cum.  Pref.        1  14—18 

Do.     tstMort.4  Mrec.Deb.Stk.    100      10b  -1011 
Edison   and   Swan   United   Electric 
Light,  Ltd.,  "A  "  Shares 


Do. 


I']     Del 


.  Rec 


4% 

6% 

1  7!    Electric  Co 

2  9)?  Do.     7"„  Cumulative  Pref.       .. 
4",,  Do.     4      Perp.l-t  Mt.  Deb.  Stk. 

7/6     Evered  end  Co.,  Ltd 

5/-     Gen.    Elect.    Co.   (19001,  Ltd., 

Cum.  Pref. 
4%  Do.     4%lst.Mt.  Deb.Sili.lt. .I. 

5/-      Henley's  (W.  T.)  Telegraph    Works 
Co.,  Ltd.,  Ord. 


Do. 


4J%  Mt.  Deb.  Stk.  Red.  100 
15/-    India  Rubber.  Ciutta  Percha  & 

Teleerapl,  Works  Co..  Ltd.,  10 

4%             Do.          1st  Mort.  Di  b.  Red.      ..  100 

—     Parker,  Thos.,  Ltd 10 

3%    Scott  (Ernestl  A- Mountain,  Ld., Ord.  1 
12/-   Telegrapb    Construction  and  Main- 
tenance Co.,  fitd.  12 
%              Do.         4-,,  Deb.  Bonds   ..         ..10C 


IV.- 

ELECTRIC   LIGHTING   AND 

'OWEE. 

-  ib«  m.i-.i 

2           Last 

a          I'lvi-                                    Name- 

Paid        Cloning 
up.         Prices. 

7,500 

10 

14/-    Bournemouth  &  Poole  Elec.8up.C0., 

I.r d.      ..       10 

128  -  l-t 
10.-,  -107 

£70,000 

stk 

4*%               DO.            IV,    Deb.   BtOOk  Red       .  .       100 

3/6    BromlcylKcnuElcc.Lt.  A  Pr.Co.Ld        5 

14,000 

5 

5J-5J 
102  —105 

£50,000 

Slk 

IV,,          D...      1I-.       IV,,  1st  Dele  Stk.  Red.    100 

-",,  ..07 

5 

4/0     BromptonAKensington  Elec. Supply 

Co.,  Ltd.  Ord.      ..        5 

8}-    94 

84-   94 

12,498 

5 

8/3           Do.       7  ,  cum.  Pref,  Shares.. 

70,000 

6        2/6    Charing  Crosi  1   Strand   Eleo.  Sup. 

Corp.,  Ltd.,  Ord 5 

53-  64 

£850,000 

Btk      4%           Do.           .I...     r„  Deb.  stk.  Red.1  100 

101    -103 

5         2/3     Chelsea   Elec.   Sply.  Co.,  Ltd.,  Ord. 

5  —  6 

£1. 51 1,1100 

Stk       4J%            Do |l  ',,  Deb.  Slk.,  Red     lull 

10          7'-       Cityof  London  El. Lghtg. Co.. Ld.,0.       HI 

108  —110 

70,595 

11  -  12 

40,000 

10     |     6/-     !              Do.        (!•■;,  Cum.  Prel 10 

18} -141 
122   -1-if, 

1 1(10,  ooo 

Do.       6%  Deb.  Stk.,  Red       ..     100 
stk      44",,               Do.      4J%  2nd  Deb.  stk.,  Red    loo 

100  -102 

40,000 

10         4/-      Countyof  bum  Ion  Elec   Supply  Co.,' 

Ltd.,  Ord.      10 

Bi-  114 
124-13 

80,000 

10         6/-              Do.         C,'.,  Cum.  Prel 10 

Slk       4J".',             Do.          IV..  Del..  Stk..  Red.      ..     100 
2,11      Edmundsona  Elec.  Cor.  Ltd.,  Ord.        6 

,  inn. .inn 

109  -112 

70,000 

6  -64 

70,000 

6         8/-              Do.         ..      <•„„,.  Prel.     .,         ..6 

5  -6j 
104  — lJiO 

£. II  10,1)110 

Stk       44%             Do.          IV,    IstMi.i'   Do. Slk. Re;      lull 
i  1       .       .1.1(1 

10,000 

6i  —  5j 

£50,000 

Stk.    44% 

Do.         4V..1-1  D.I..    ,ta.,  R.    .       Km 

101  —104- 

13,000 

r 

W- 

Hove  El,.,..  Lighting!  ....  I.t.l..llr.|.         .', 

21,000 

6 

6/- 

lieii-lni-loniuidKni.-b:    i.,i,l,.el,l,,. 
trie   I.i.l;',,  ,1        ,1    1,1      Hid.    .. 

IO4—II4 

185.000 

Stk 

4"„ 

.  .     ,1,0    M.Ti.lli       .  '.  .0  i.li:eElec- 

trie  l.iKbtiug  CO., Ltd  ,  and  the 

H        1   ...  trie   Lighting 

CO.,    Lld.,1    ..    II,  b.   Stock,    Red.      1(1(1 

101-108 

111,000 

8 

V 

London  Elce.  ■supply  Cor  p.,  Ed., Ord.       8 

1,-2} 

60,000 

6 

Do.    6%  Pref 6 

1 

£371.-95 

Stk 

1",. 

Do.    4%lstMort.Db.8tk..Ro,l. 

100 

98  -101 

100,000 
76,121 

■8 

820,000 

Stk 

250,000 

Stk 

£250  000 

— 

10,852 

10 

£59,000 

100 

16,500 

5 

£50,0110 

Stk 

40,000 

5 

23,(00 

5 

£150,00.1 

8tk 

£50,000 

Stk 

5 

100,000 

1 

50,000 

1 

£100,0011 

Stk 

50,000 

5 

30,000 

Stk 

110,000 

5 

5/.    I  Metropolitan  Elec.  Sup.  Co., Ld., Or.  10 

2/8  Do.    U"„  Cum.  Prel 

4V,  Do.  li  ,lst.M.rl.Db.Sk.,Red.  100 
3V„  D...  :1V, Mort. Dob. Slk, Red.  100 
4.  ,  Midland  I'.lec.  Corp.  for  Power  Dis- 
tribution Ld  ,1V,,  1st  Mort. Del..  100 
8/-  Notting  Hill  l.lee.  Rtg.  Co.  Ltd.Ord.  10 
4%  Do.  4%  1st  Mort.  Debs.  . .  1  100 
2/6  Oxford  Electric  Co.  Ltd.,  Ord.  ..!  6 
4%  Do.  4%  Debenture  Stk.  Red.  100 
5/-      St.  James' A  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord.  6 

3/6            Do.           7%  Pref 6 

34".           Do.           31  „Deben.  Stock,  Red  100 

4 ",,             Do.          I    ,,  Debenture  Stk.  Red.  100 

4/-     8outh  London  Elec.  Sup.  Co.,Ltd.O.  6 
—     South  Metropolitan  Elec   Light 

&  Power  Co.,  Ltd.  Ord.  x 

8;d.           Do.        7%  Cum.  Pref 1 

44%           Do.        4V0  1st  Deb.  Stock  Red.  100 

2/6     Urban  Electric  Supply  Co.,  Ltd.,  O.  5 

2/6           Do.    5%  Cum  Pref 6' 

4V„            Do.     4V„  1st  Mort. Deb. Stk. Red  100 
minster  Eleo.  Supply  Corp. 

Ltd..  Ord.  5 


VI.— SHIPPING    COMPANIES. 


lJ=J 


105  -  10- 
46-45 
6-5} 

101  -106 


£750,000      Stk 


36,758  ,  8 

£160,000  Stk 

55,000  5 

40,000  5 


6,6     Anchor  Line   (Henderson    Bros.), 

Ltd.,  64»o  Cum.  Pref.  10 
IV.,  I),,.  4(  ,.  R.d.  1st  Mort.  Deb. Stk.  100 
44  ■,    British  \  African  Stm.  Nav.  (1900i 

Ltd.,  4*  "„  1st  Mort.  Deb.  stk..  Red.    100 
"  Steamship  Lines,  Ltd., 

54"„  Cum.  Pref.      10 

4V„  1st  Mori.  Deb.  stk.    100 

Clan  Line  Steamers,  Ltd.,  44 "„  Deb. 


16/ 


Slk.  Red. 

Canard  Steam  Ship  Co.,  Ltd., 

Nos.  1  00,(100  . 

Do.  Nos.  60,0(1 1- 100,000 

Elder  Dempster  Shipping,  Ltd.,  4V., 


100 


100        102—104 


Red.    100       97 


Si- 3. 


£1,160,000 
15,000 
39,075 


£1,008,894       Btk 


Do.    54  ,,  Cum.  Pref 

Do.     IV,    lsi  Mt.   Deb.  Stk.   Red. 
Leyland"(Fredk.l,,v  Co..  (1900), Ltd., 
.-.'.,  Coin.  Pre!       .. 
Orient    Stm.   Nar.   Co..    Ltd..    Pref. 
-Nos    I  20..1I9   .. 
Deb.  Btk.,  Bed. 
Peninsular  and  Oriental  Steam  Nav. 
cum.  Pref.  .. 
Do.        do.       Deferred 
RovalMail  steam  Packet  Co.  Ord.. 
Shaw,  SavillS  Albion,  Ltd.,  5 "„ 

.  inn.  "  A  "Pref.. 
Do.        "B"Ord 

Union  I'n    M<    Mad  Sleane  hip 

Co.,  Ltd.,  Ord.. 

Do.         4V,,  Cum.   Pref 

Do.         4  %  Debenture  Stk., Red. 


11=3 


RAILWAY  CAEBIAGE  &  WAGON  COMPANIES. 


14,5(17 
4,160 

781,808 


Birm.  Railway. Car.  &  Wagon,  L., 

1- 10,000 

Do.        Second  Issue  1-8.789... 

1        Do.        Cum.  Prel.  6  .,  L-10,000. 

.  .:.    ...     1,  ,    Rail.  1  111  A   Wagon,  l„l 

A,  1  29.-1,1   A    19,751   511,'KI 

Do.      B,  29,862-19,770, 50,001.76,000 

Lancashire  Wagon,  Ord 

Do.  do. 

Metropolitan    Amalgamated    Rail.. 

Carriage  A  Wagon.  Ld.,  1-784,808 

Do.     Cum.  A  Prel.  5"„  1-161,288 

Do.     Cum.  B  Pref.  6"„  1-235,000 

Midland  Rsil.Car  A  Wagon,  LI., 

1-20,000 


93-10 
139-144 

io3—  10a 

4ft- 4*4 
24-  2-) 
UljJ—  log 


Stocks  and  Shares  marked  •  are  quoted  ex-div 


February  2,  1906. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS    FROM    fANUARY    1>T,    TO   JANUARY    30TH,    1906. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET      REPORT. 

Wednesday,  January  31s/,   1906. 


IRON,  STEEL,    PIG- 
IRON,  «&c. 


PIG  iron  has  been  somewhat  weaker  on  liquidation, 
and  a  good  deal  of  the  selling  has  been  on  account  of 
tired  holders.  A  factor  making  for  lower  price-  i-  the 
Steady  increase  in  the  warrant  stock  of  Middlesborougb 
iron,  and  it  is  stated  that  fresh  furnaces  are  being  put  in 
blast.  The  outcome  has  been  a  relapse  in  the  price  of 
Cleveland  to  52s.  ad.,  with  Hematite  quoted  at  69s. 
Standard  i-  quoted  at  52s.,  and  this  lower  range  of 
quotations  ought  to  prove  attractive  in  the  present 
healthy  position  of  the  iron  and  steel  industries.  Reports 
from  the  principal  centres  of  the  industry  point  to  a  con- 
tinuance of  the  unprecedented  consumption  which  has 
characterised  the  market  lor  some  time  past.  Some 
interesting  figures  are  contained  in  the  statement  issued 
by  Mr.  Waterhouse  dealing  with  the  production  and 
prices  in  the  manufactured  iron  trade  of  the  North  of 
England  for  November  and  December,  during  which 
period  the  rise  in  price  was  the  most  notable  for  a  con- 
siderable period.  The  net  average  rate  improved  to 
the  extent  of  3s.  6d.  per  ton  on  the  previous  two  months. 
The  figures  which  are  issued  by  the  secretaries  of  the 
Board  ol  Conciliation  and  Arbitration  and  Darlington  and 
Middlesbrough  are  worthy  of  study. 

Copper  shows  some  recovery  from  the  recent  depression, 
and    the     improvement     has    been    accompanied    by   a 
lion   to   reduce   bear    commitments.       A   careful 
review  ol  the  position  does  not  reveal  any  change  in  the 
general    situation,    all    offerings    being    well    absorbed. 
The  closing  prices  are  £7$  12s.  6d.  cash,  and  {",  15s  three 
. 
Tin  has  been  good  on  strong  Eastern  advices,  with  bid- 
reported  up  to  £167  tos.,  Singapore  c.i.f.  London,  but 
ters      All  efforts  to  depress  tin  on  the  eve  of  the 
ile    failed,  and    the    latest    price-  are    /.'165  15-. 
oonths. 

Spelter   i-    weaker.   G.O.B.'S    being  offered    at    | 

also  lower,  and  although  at  one  time  ■ 
paid  the  price  has -lipped  back  toX'6"  [os.for  son  I 
I  rompt,    The  coal  tnarkel  i-  in  tctorj  con- 

dition, en  exceptional!)  firm. 


Messrs.   David  Colville  and  Sous,   Ltd.,   Dalzell  Steel  and 
Iron  Works,  Motherwell,  N.B.,  quote  na  follows    Prices  delivered 


Si.-iu.n-  M.-.-l  IM:il.-.  Shi,,  Quality  l>l:.l.- 


Manufactured  Iron : 
Bars— Dalzell 


,.\|„,ll  lllr   111, n\,-   |ll  I-.--  Mil)].'! 

Malleable  Common  Bars : 


John  Spencer  (Coatbridge),  Ltd.,  Phoenix  Ironworks.  Coat- 
bridge, N.B.,  quote  ■- 


Angles    PtawniJ 

'         Extl  1   Bel 
Gas  Tube  Hoops-l'l...  ni\  Best 
Platea-Phesnix 

Bern  Bollei 
Be  i  Be  1  B  >il<  1 
Extra  Best  Boiler. 
Boiler  Tube  Strips    P nix 
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Messrs. 
Pig  Iron : 


Feldtmann  and  Co.,  of  Glasgow, 


k.  f.n.l).    \n 
Igl  on,  ..       Am 


NORTH    OF    ENGLAND. 
W.  Wi  itwell  and  Co.,  Ltd.,  Thornaby  Ironworks, 

Stockton.  quote  as  follows,  at  works: — 

t    s.    1 1. 

W.W.  $?  Ban 

w  u    Best  Bara  ....     7  17    6 

rt    \\     li,  -I    |:.  -• 

u  u    1;.  -i  r..  -1  i:.-i  i  12   1 

u  w-  r..  -1  sh,„.  -   0   0 


Tinned  Sheets : 

IV-t    (ukr  I  Filli-li) 

I  I I  (Filii-ln 

.. 
I 

I  in  Plates,  "  1 

Ksti-oini-  -i*t-  in   I  U..U-.1  f.ir. 

Lattens  up  wide  I)}   J7  W.<;.  .ti  hk  lid.  pel  t.ui  cxlr. 

Galvanized  Corrugated  Sheets : 

"  I'll.,  n  ■      I:  1.   I. -11.1. 11.  in  Bundles...    13 

■•  1:1,1.  k»   .,      Hi. mi. I     11  i; 


Galvanised  Woraing  Up-Sheets  : 
U  U.,f.i        1  iJBundl 


STAFFORDSHIRE. 

bhelton    Iron,    Steel,    and   Coal    Co.,    Ltd.    Stoke  ou-Trent, 

North  Staffordshire,  and  122,  Cannon  Street,  London,  quote  :— 

I    -     .1. 
1  rown  I',  i- 
I 

||       " 


LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Company.  Ltd., 
Dallam  and  Bewsey  Forges,  Warrington,  quote  as  follows: 

Iron.  Steel. 


is  \\ 


1  \  - 1.1 ..  11 

pel  I.i-i. 

1.,..    undei  '"  .  ■■'■  .  "i  1  -i".  i"-.  i»i  :..o  -a:  1... 


WORCESTERSHIRE. 


Baldwins,  Ltd.  (with   which    la  amalgamated   Knight  and 
Crowther,  Ltd.),  Wilden  Works,  near  Stourport,  quote  :- 


Black  Sheet* 


II 

13  10 

II   10 

|v   In 

.,.   11. 

Extra  width      -  Win.     Kxtra 

n  1 

Patent  Coated  Sheets : 


Cordes  (Dos  Works',  Ltd.,  of  Newport,   Mon,  quote 


Discounts— 


v.ly.  pound. 
Delivered  1  Exti 

lotsaml'upw  irda  10/9  i«  rcwl 

SI.-.-I  .111  1  li.i-.i- 

-    1 1. 


' 


.  lots 


Co.,  Ltd.,  of  33  in 
cheap,  El'  1  Wales,  Hurry.  I 

and  Cwnii.v.  - 


Coke  Tin -F 


i  In-Plates 
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C.  L.  Faulkner,    Suffolk    House,    Laurence    Pountney   Hill, 
London,  E.C..    i" 


Steel : 
Bloom 
Billets 


Finished  Steel : 
Bats 


COAL. 

LEICESTERSHIRE. 


The  Nailstone  Collier; 
ton  at  I'it  ofHJCwt.,  with  )  I 
Upper  Main  Seam  : 


Ti-nn-,  iit-l  c-;isli  ,.n  loth  i if  iinnitli  fi.llimin;;  iMm-ry. 

DERBYSHIRE. 
The  Manners  Colliery  Co.,  Ltd.,  of  Ilkeston,  quote 


Kilb 


Structural  St.eelworl 


METALS 

Messrs.  French   and   Smith,    147,    Leadenhall    Street,  and 
1 1.  Oldhall  Street,  Liverpool,  quote  :- 


English  Ingots, 

l-inuli.h  I;  i,.  t 
StraitsG  M  ti  , 
Straits  G  M  B., 


164  i i   i  .' 


-     nd I  ' 

house,  N< 
English,  Tougl  i    . 


Kniilisl, 
Electro 


COPPER. 
ii,    Warehouse, 
months,  Ware- 


Yellow  Metal: 


Silesian  out] 
Blende  nf '.'I 
Calamine,  N 


YELLOW    METAL. 


English  P:y     •  !       In 

i 
Lead  Ore    i  Ni 


Bl  a     Bt  : 
Crude,. 


ANTIMONY. 
( 


QUICKSILVER. 

Si 


The    Clay   Crc 
Chesterfield,  qui 


Besl  Main  Coal 

i;,..i  siik-tmii- 
Besl  House  Coal. 
Besl  House  Nuts. 
Treble  Screened  Cobbles 

It,. ,i  \  ■, ,1,1.1. ■- 


Collieries,   Clay  Cross,  near 
.,i  pil 


NOTTINGHAMSHIRE. 
The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 


Gedlin*  Collier}. 
Hi, ;n  II  v/.i  i  el   Ashless  House  Coal). 

I  111-  lit    C.il.lHr,  1  11.111,1    I'li-kfil)... 
I,.,l-e  Nut-,  -J  tn  I  ill.  I'lll.e.... 
SlIUlll   .Mlts,   1   t"  1  ill.   illl'i'-. 

Pes  MH-.  9  to  i  in.  cube 

Steam— Top  ii  vrd. 

Best   Hard  ......... 

Hard  Steam 
Gobbles 


CHEMICALS. 

Messrs.  S.  W.  Royse  and  Co.,  Albert  Square.  Manchester, 
Acids;  Oxalic     "    "    *i    Per  "'• 

lJi,    ll,   ,     1    IN     I    ,1-  ' 

1    ,,  .,..■! H 

Acetate  of  Lime  :  «i"» "    at  Manchester  nel      i    ■    u    pel  con 

Grey  u  lf    " 

Alumina:  Alum.  Lump  loose 

Ammonia 

-illph  ite 


iii  .  asks 

Gni  H'. I    in  bags 

WlllllllM.    II 

viui 


Lump 
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Arsenic;  Best  uiiite  Powder 1 

Bleaching  Powder 
Borax:  British  Refined  Crystal 
Coal  Tar  Products  ; 
Benzole    1    ■ 

■ 
s»/«cc 

..     Liquid,  97/99%  



.  ,.|  in|iii.l 
■  i.i.l.-  jn  .  .,1  l-jii-  ( 
Sol. ..it.  :«i       n  )*■■■-  ■ 


Recti  fled    flash    point 

N    1  ■  ■  T 1  il. ne  all  oii.litie-. 
P 

Copperas:  Green 

I 
Copper     - 
Cyanides 
Lead:  Acetate  (Sugar)  White  English 


1 
f.o.b.    „ 

tab.   ., 


„ 

Brow_ 

Si  

Litharge,  1 

P  irder    

Bed  Lead,  Genuine  c.LI 

White  ..  ,,       Dry 

Naphtha  (Wood):  Miscible,  B 

Pota-li  :  Bichrom  ite    d 

Csustii    "    ■ 

(  hi. .1 


f.o.l  1.  net 
PoPeign      ..    c.i.f.  I'.K. 


j|    per  Hi. 
1   pei  ton. 


at  Mam  li.-:.  t 


I. ill  I-  - 


..     in  M. 


.   11.  Hull  net 
Bi 
B 

11.  ■ 

.  \   qiiav  then I,   .. 

Phosphate    „ 


Zinc;  Sulphite 
Shellac    9 

MINERALS. 

S.  \v.  Royse  and  Co.  quote 

- 
China  Clay    • 


all   |iiirpoKCM  : 

■ 


Chrome  On-    1 
Manganese:  Lum 

Oobre    '  "•"■ '"  "  • ' 


3  i"  0 
:     .    0   pei  ton 


Messrs. 

Henry  Bath  and  Son  quote  - 

Copper,  Ores  of 
Regulus,  15  '. 
Precipitate,  G 

10  to 

£   -    .1.           £  a.  d. 
0  15    3    to       »  !'■ 

11  16    9 

■ 

Lead  Ore,  70% 

Blende,  .'"' 

Is 

0 

3 

9 

« 

0 

Antimony,  Sta 

Regulus          .  ...             03    'i    0    1 

0 
0 

I 

Messrs. 

Barrington  and  Holt,  Cartagena,  quote:- 

Iron  Ore  : 

in.  1    5 

Special  lowpl 

Extra  quality 
Sped  1 1  [ronl 

S] ulai    - 

do. 

to 

s.    d. 

.  1   ,  b.      Porman      1    - 
1   ,,     gens 
Porman 
1  .,-  igens      s    -j 
.. 

nomiml 
11    0 

TIMBER. 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  for  wholesale 

quantiti 1  I  terms:— 

COLONIAL    WOODS. 


Quebec  Red  Pine 

(fuel"-.-  "ak.  1-'  quality 

,1            ,  •   s  .  --.iid  quality 
\-l,       


Quebec  Birch    . 
St.  John  Birch    .. 
Birch  Planks  .... 
Spruce  Spars 
Deals. 

1st  qnalitj  Quebec 


o    i    0 


pei  -'.1 


2nd     do. 


3rd    do.  do. 

>t.  .I..I111.  Miraini.hi, 
Nova  S 
Spruce  Boards 


UNITED    STATES,  etc.,  WOODS. 


I'lallk- 


Oak  Timber   

Oak  Planks 
East  India  Teak 

■      ! 


pel  si, I.      15   10     0 

tercub.  ft  0    1    0 


1,    .,    0 


EUROPEAN     WOODS. 


Swedish 


Norway  Spars 
Deals. 

,,  ,  |UftlltJ 


11     o     0 

11   1.1    ,1       10    0    0 
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Openings  for   Trade   Abroad. 


Mexico. 

.1    of   water 

o!  irrigation  and  the  production  of  moti\ 
Denmark. 

that  there 

I »  mm  irk  a  market  ior  acetylene  gas  plant 

iratus.      rt  is     itated   that    in   spite 

i  lort  duties  a  firm  in  the  South  of  Sweden 

ta    foun  1  ,1  very  ...  10J 

Norway. 

■tion  has  been  received  by  the  Commercial 

ich   of  the   Board   of   Trade  from  the 
1. .nia    to    the    eftect 
I  be  recei 
Department     up     to   noon    011     Februai 
10th  for  the  supply  of  insulators,  hooks,  telephone  wire 

1  ibles. 
Bulgaria. 
According  to  the  Bulletin  Commercial  tenders  will 
.it  the  offices  1  I  \  [ministra- 

tion of   the  district  of   Sophia  for  the  supply  of   (1) 
!--d    cost    /1,36s;      (2)    lubricating 
.red    cost   £2,970;     and    (3)    cotton 
lit  £942,  all  for  the  use  of  the  Bulgaiian 
State  Railways.      Particul   is  1  ne  1  from  the 

1  office. 
India. 

railway  con- 
millions    sterling    annually,  half 
■■ill   be   on   new    lini          ("hi      anction    lor 

ceo 

ad     \    an     notifj 
of  ra  ilwaj 

through  the  districts  of  Mymensingh 
Is.     This  line  is  a] 

to  connect    Dacca   with   Shit'ong   and   so   give   direct 
1  I   1  he  new 
illorsg  can  only   h 


by  mi!   ,-•:«   Naraingan],  1  handpur,   and   Ganahti,  cr 
by  steamer  from  Jagarnath 
Hong. 

Argentina. 

A   recent   issue   of   the    Review    ol    the    1: 

11 races  thai    the    Province    of    Buenos 

granted  a  concession  for  a  light  railway  froi 

to  Arrecifes,   to   Messrs.   V.   Musantc   and    S.   '  .    Gil. 

The  maximum  cost  is  not  to  exceed    $; 

kilometre.     In  the  same  journal  it  is  stati 

negotiations   between   the   Province  of   Bui 

and  a  firm  of  bankers,  repri  Bemberg 

and    Co.,   for    a  network  of  railways,   are  now  nearly 

complete.     The  line  will  start  from  l.a  Plata  and  go  to 

meridian  five,  a  distance  of 

Belgium. 

Tenders  are  invited  by  the  Belgium  Stat      I 
for  the  supply  of  various  manufactures  of  iron,  steel, 
copper,   etc.     The  adjudication  of  one  series   of  lots 
will  take  place  on  7th  February  at  the  Bourse,  Brussels, 
and  of  the  other  serus   at    tl 

21st.     Tenders   will   also    be    invited    shortly    by    the 
State   Railways  for   the  install:  tion   -1 
in  the  station  at  Esschen  and  for  the  supply  •  1 
for  the  electric  lighting  of  trains.     The  conditions  ol 
the  contract   may   be  obtained   on  application   to  the 
"  Bureau  des    Vdju 
des  Augustins,   Bi 

Brazil. 

The  expenditure  of  /56,25c  In-  hi 
the  widening  of  the  gauge  of  the  Cent]  of 

Brazil  betAcn   Tan  bate  and   Sao   Paulo.     The  plans 
and     estimates     submitted      by     the      "  Compagnie 
Auxiliairc  de  (  bemins  de  Fei  au  Bresil  "  for  the  con- 
struction of  the  first  25  kilon  -  •>      of  a  li 
Neustadt  with  the   Rio  Grande  do  Sul  Rail 
been  approved.     The  cost  ol 
renders    are    in 
Central  Railway  of  Brazil  with  thi    11 
for    a    compressed    ai 
piessor,   a   liff 

to  be  presented  on  February  23rd,  of 

the  Companv  in   Rio 
and  dr  i-w 
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Selected   Patents. 


NEW    PATENTS  APPLIED  FOR. 


ENGINEERING-CIVIL,    MECHANICAL, 
ETC. 

Belting.— T.     Strickland.     Sheffield.     Improvi 

iu   appliances    for   moving   driving   belts   from   one 

position  to  another.      1233. 
Belting.— J.  Barbour,  Halifax.     Improvements  in  01 

1,341- 
BeltINC. — J.      White,  "  I. on. Ion.      Improvements      in 

machinei  i,447- 

Beltk  ester.     Impro\  1  1 

in  driving  belting. 
Boilers. — S.    Rothwell   and    J 

provements   in   or  relating   I  tion   of 

fire-bridges  tor  steam  I 
Boilers. — F.  D.  Domville,  Liverpool.     Improvi 

in  boilers.      1,191. 

its      in 
1 ,113. 
Breakwaters.  — W.  D.  1         I  I 

1  breaking  the  tori  eof  the  waves. 
Compri  sSors.      \-    G.    Bn iv  ii  Vn    im- 

1 1.1  . 

>|   RS.— P.     \.    N 

in  vacuum  bi 

Pitt,  Ltd.,  and  H.  A.  R 
nts    in   or   n-lii 

(rank  Shafts.-    E.  C.  R.  Marks,  London.     In 
ments  in  sectional  crank 

t  Co.. 

L.    I.    Robinson,    London.      Vn    impi 
machine. 

tor  Company,   L1        I  ■ 
oisl 

London. 
ngines.     1,575. 
Turbines.— j.    II.   Corl 

ts    tor   regulating    the    supplj 

Ltd., 
elastii 

i    ( till,  London.     Imprc 

ble  also  to 

■ 

Plymouth.      Ii 

I.      I111- 


rwick 

'  Sa     nelson, 

I. on. inn.     lmpro\  emi  n1  ■  in  i  a  izzles 

I  D.    Hall    and    J.    II.     K  -An 

■    i    with   fans,   blowers, 
and  the  like. 

H  Small,    Mam  hester.     Im- 

Fluid  Pressure  Motors.  Belliss  and  Morcom,  Ltd.. 

and  W  G                       a.  Improved  means  of  control 

oi  fluid  pn  ',333- 

•  ■  ttts  in 

Furnai  es. — E.    1  [mprovi  ments 

in  apparal  ices  ol  -team 
boilers. 

Furnaces. — T.      Hill,     London.  Improvements      in 

ig     apparatus     1  aerator    or    like 

Furnac)  I    Halifax.     Improvements  in 

or  relating  -or  fire 

bars  of  El  1   1    c> 

I 
1. 4 1 7. 

London,     [n 
[,315. 

bauan- 
t  G.  Luther  Akt.-G        I  Improvement- 

in  and  n  1 

iDUCERS.      II.    E.    Smith.    London.      Impi 
ments  in  or  relating  to  producer-gas  plants. 

H.  : 

I  [.    Newton    and     I 
:atley,       VVinlaton-on-Tyne.       A     gauge     class 
[,225. 

[man,    Nuneaton.     Im- 
• 
.,    Apparatus.     J.     1  adon. — 

Improvements  in  hoisting  and  dumj 
and  buckets  for  use  thi  n 

;  1  ondon. 

auto- 
ni. in.  1 

Liqu id   Fuel. — S. 

ments  in  the  1  1  burning  fuel.     1,559. 

[  1,11  inker,    Manchester.     A    uev 

or   in  arresting   the   p 

■ 
1,015. 

iltz,   41 1,   (  li.im  ery-lane 

I. .in  il  1  loi  omotive  furnaces.     1,574. 

Lubri  '1    <  mingham.     L 

ments    in    an 

h  ii  ally  lubrii  atiit  machinery  and 

the  like 

,|r\  ii  instrument 

i 
in  il'     ■ 


■ 
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Pipe  Joints.— J.  H.  Mann  and  Mann':    Patenl  Steam 
\\  agon     '  ompanj ,     Ltd.,   Leeds.     An 
improvment  in  or  relating  to  pipe  joints.      1,539. 

Piles. E.    Hughes,    I  Ion       improvements    in    or 

i.,i  ing  towood.i  "i"  reti  01  m<  ta]  piles.     1,213. 

Planing   Machines.— Luke   and    Spencer,    Ltd.,   and 
Turner,   Manchester.     New    oi    improved   traversing 
u   for  the    tables  oi   planing  and  shaping 
i,,.i,  nines  and  the  like.      1  ."44. 

1     rHORP,  Manchester.     Improvements  in  or 
to  air  vessels  foi  pumps.     1,141- 

,   ,  1.     |.     |.    Wasley,     London.      A     method    of 

reinforcing  rivets  to  enable  them  the  Letter  to 
resist  the  shearing  stresses  to  which  they  are 
in  rivi  ted  itrui  tines.  1,089. 
Dusi  S  Courtney,  London  im- 
provements in  or  relating  to  means  for  separating 
dust  from  air.       1,5  1  5. 

„  1 .,  INgs.  J.  Ri'  hter,  London.  Improve- 
ments in  or  relating  to  shaft  couplings  and  the  like. 
1,117. 

rERS.—T.  Sugden,  London.  Improvements 
relating  to  steam  superheaters  lor  Lancashire  and 
i  Ornish  boilers.  1 ,277. 
Tar  Extraction. — W.  Blakeley,  Dewsbury.  Tar 
foi  extrai  tor  for  the  extraction  of  tar  from  all  kinds 
,,i  ,  ompound  gasi  -.  1 ,257. 
riPPiNG  Carts. — W.  L.  Denton,  Surrey.  Improve- 
ments in  or  relating  to  tipping  carts  or  wagons. 
1 ,427. 

ring    Ships.— B.    Schwarze,    London.— Im- 
nts   in   and   connected   with   apparatus   lor 
transferring   ships,   boats  and  the  like  vessels  from 
1, ne  waterwav   to  another.      1 ,197- 

Valves. E.  H.  E.  Bulwer,  London.     Improvements 

in  lift  or  si  rev  -down  \  alves.     1,212. 

Valves. J.  E.  Burrell.  London. — Improvements  in 

pneumatii   apparatus  for  actuating  cocks  or  valves 
controlling  the  supply  of  gas  or  other  Hind.      [,074. 
, ,  ,,,  .,  ,  .      \\    H.  Robinson,  London.     Improvements  in 
valves.     i,495- 

lve  Gear      (      Ka     ubek,  London.  — Improvements 
in  and  relating  to  valve-gear  lor  engines.     1,466. 
Weighing     Machines. — F.     C.     Symonds,     London, 
ments   in   and   relating   to  dials  and   scales 
lung  machines.       1  .< 18  1. 

ELECTRICAL. 

■  i.irs. — M.    Wilderman,    London.     Improve- 

n  1. it  ing  t umulators.      1 ,569. 

\.    p,   Strohmenger,   London.     Improve- 
,,,,  nt<  in  01  n  lating  to  secondarj   batteries.      1, 596. 
\1.  Wilderman,  London.     Improvements 
11  altine  to  electric  batteries.        1,065. 

;    W.    II.    Fellows,   E.    I.    Pi.  kup,   and    W 

,  (     1  ondon.     Improvements  in  or  connected  with 

eled adary    batteries.     1,576. 

Battery     Testing. —  H.     itir11'11" '■      London. 

nents  in  and  connected  with  Lattery  testing 
apparatus  in  pocket  size.     1,151. 
B,  0,  ,,   ii,,,  ,,,  , ....      |.    1.  Westwood  and  W.  L.  Jones, 
1  ondon.     improvements    in    or   relating   to    brush 
mr  dynamo-electric  machines.     1,541- 
Cables.— J.    E.    Kingsbury,    London.— Improvements 
in  electrii   1  ables.     1.389. 

!        '..1   el         I  ondon.  —  Improvements 

to  1  I"  tn iplings. 

1 ,    1 .,,,    Birmingham.     Improvements  in 
ting  to  •  I'  1  trii   furnai  es.     [,019. 

11     \    1  more    I  ondon.     [mprovi  mi  n1  - 

lating  to  insula! 1    th<     con  dui  toi    01 

"  live  "  rails  of  electric  railwaysand  thelike.     1,40-1. 


Leakage   Discharger. — H.   M.    Anning     London.     A 

new  or  improved  electrical  leakagi 

indicator  foi   u  e  on  •  li  1  trii    trami  ai      •     I  the  like. 

1,114. 
Lighting.— M.   Fortuny,   London.  -Improvements  in 

arc  lamps.      1,411 1. 
Lion  1  ing. —  I  lie  British    rhoi        i-l  ' 

Ltd.,    and    E.    J.    Murphy,    London.      Inr| 

m  and  relating  to  electric  arc  lamps 
Lighting.      |.   \\ '.   I  il  i.>  • . .   1  a.i.  itord.     lmpro\  emi  nts 

in  anti-vibrating  devii  <■■   for  im  -; 

1,140. 
Lighting. — The  British  Thomson-Houston   1 

Ltd.   and   E.    J.   Murphy.   London.— Imp 

in  and  relating  to  electric  aic  lamps. 
Meters. — O.    1.    Blathy,   London,     tmpro' 

or  relating  to  electricity  meters.      1,487. 
Meters. — The    British    Thomson-Houstoi    Company, 

Ltd..    and    A.    J.    Martin.    London.      Improvements 

in  and  relating  to  electric  meters.       1,115. 

Measuring  i  urrents.— R.  Arno,  London.  — Improve- 
ments in  and  relating  to  the  indical  on 
and   recording  of  electric  currents.      1,221. 

Motors. — The  Rhodes  Electrical  Manufacturing 
Company.  Ltd..  and  F.  Creedy,  London.  Improve- 
ments relating  to  electric  motors  working  v,  ttii  single- 
phase  alternating  currents.      1,097. 

Motors.  W.  M.  Bradshaw,  London.  Improvements 
in  alternating  current  electric  motors. 

Overheating. — The    Hon.    C.    A.    Parsons,    London. 
Improved    means    for    preventing    ovei  I 
electrical  machinery.        1  068. 

Spark  Gap  Devices. — The  British  Thomson-Houston 
1  ompany,  Ltd..  London.  —  Improvements  in  and 
relating  to  electric  safety  spark  gap  de\  ices       1,31  ■>■ 

Switches. — Yentys.  Ltd.  and  A.  Edgai 
mingham.  Improvements  in  certain 
electric  switches.        1.242. 

Target. — G.  Hunter,  London.  Improved  electrically 
indicating  target.      1,218. 

Time     Indicator. — G.      Patthon.       Leytoi 
combination      apparatus      worked      in      conjunction 
with  any  time  indicator  for  the  purpose  oi  calling 
attention     electrically     and     automatical! 
desired  time  at  a  distance  from  the  s 
1469. 

Trolley  Wire  Supports. — F.  Morris  London.  Im 
provements  in  ears  or  supports  lor  o\  t!  ead  trolli  y 
wires.       1,453 

Vapour  Electric  Apparatus.— The  Britisl 
Houston  Company.  Ltd.,  London.  In:, 
in  and  relating  to  vapour  electri    appa    itus.     1,116. 

Welding. — O.    Kiippers,   London.     lmpro\ 
or  lelating  to  the    'lei  trio 
the  like.      1 ,289. 

SHIPBUILDING,     ETC. 

Buoys. — J.  W.   Edmundson,   Dublin 

in  illuminating   buoys  and  beacons.     1,127. 

\  \.      Holland,       North  wich. 

A  machine  for  di 

and    warehouses    with    cargo    loose    without    any 

labour.      1,336. 
Propellers.— E.    W.     N.     Nevill,     \<,\i:.      \    ship 

propeller.       1  227. 
Propellers. — F.   W.   Schroeder,   London.     Improved 
method  of  propelling  vessels  and  a] 
I  .  J72. 

Propi  1  1  1  1  ■■--  \-  Hei  toi  1  ondon  1 
in  propellers.     1,  ><s4- 

u     1    Bennett    Sun 
in  ships'  propellers.     1 ,462, 
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Raising   Vessels.— J.  E.   Hewson,   Hull.     Improved 

means  for  preventing  the  sinking  <>i  vessels,  and  for 

raising  sunken  \ 

\.    |.   van  Stockum.   London.      Improved 

apparatus    for   steering,    torpedoes    and    submarine 

boats. 
Submarines.— A.      H.-ctor,      London.     Improvements 

ni  submarini    v 

rELEGRAPHK        APPARATUS.       ChadbUITl'S     (Ship)      1  elc- 

graph  Company,  Ltd..  and  \.  J.  Grant,  Liverpool. 
Improvements  in  ships'  or  analogous  mechanical 
telegraphii  .ipp.ir.itu~.     [,252. 

ition.     \\  .  F.  M<  In!"-:,  and  D.  Vllan,  I  H 
Improvements   in   and    relating   to   the   ventilation 
,,t  the  holds  of  • 

Warp    GUIDE. — W.     H.     Banks    and     W.     R.     Banks, 
Hull.     An    improved    warp    guide    particularly    i"i 

use  on  st. •;,,!!  fishing  ves-cl-..      1,545. 

MINING. 

don.     An  improvement  relating 
to  min.  1 

J.  A.  C.  Robinson,  Sheffield.     Improvements 

in    safetv    suspending     or    retaining     apparatus    for 
miner's  jut  cage-    elevators  and  the  like       L375. 
EXPLOSIVES.      G.     Grobet,      London.      Improvements 
ting   to  the   manufacture   of   safety   explosives. 

Lamps.  — R.  O.  Best,  \.  E.  Best,  and  M.  Best,  L 
Improvements  in  or  connected  with  miner's 
and  other  enclosed  poitable  lamps. 

IRON  AND  STEEL    METALLURGICAL. 
BALL  MILLS.— M.  F,  Abbe,  London.      Improvements  m 

tubular  ball  mills.       1  ;-■ ;. 
H  vii.  Miiis.  -1  .  Giesecke,  Lh   rpool.     Improvements 

in  and  relating  to  ball  mills. 
Blast  Furnaces. — W.  Kennedy,  London.     Im 

men1  ir  charging  blast  furnaces.   t,i8o. 

F.  A.  A.  Evans,  I  ■  !  ■  ments 

in  blov  .  1.374. 

Blow  Pipes.  -  V.    E.    Hein,    London.     Improve 

in  Mow  pip'  -  and  the  liki 
(  iiarging  Appar  itl'S.—  V.  L.  indon. 

Improvements  in  method  ofi 

furnaces    and    the    like   and    in    apparatus    therefor. 

1  ondon      Impro 
in  th<         '  raufacture  of  copper  win 

,,.-  the  like, 

i  r.     R.      1  onedi  ra       I  01  ion     of 

copi«  :    '"•  a,1<' 

the  consequent  direct  extraction  of   I 
copper  from  or.-.      '.299. 
Furnai      1  pool.     Improve- 

ments in  gloves  for  the  use  of  furnai  emeu  and  others. 

[ron.      |.    Wetter     London.     Improvements    in    the 
manuf  icture  <  •  iron.     1,050. 

■..     \v.    1 1.  1  ole    Liverpool.     1 1 

Silver. — F.   R.    Power    London       \ 

produi  tioi  ;"">  chloride 

1  in  fusion  with  chlorides  of  other  metal-. 

1     Bi  njamin,  London.     Impro 
obtaining  a  slag.     1, 102. 

1  ,     vndn      1  ondon       V   nev 


Abridged    Specifications. 

W.  P.  Thompson,  Liverpool  — (Ges  fur 
Drahtlose  Telegraphie  m.  b.  H.  ;  3,  Linden 
strasse.       Berlin. I     -  Relat        to    wireless 

telegraphy.     In    transmitting-apparatus     for   wireless 
telegraphy,     the      capacity    of      the       close 
or    oscillating    circuit     A,     fig.      2,    is      diminished 
to     an    amount    not     gr<  iter    than     four  ti 

1   ]   aerial  conductor   or  1 
in   order    to    reduce     the    damping     in     the     oscilla- 
ting circuit.    This  diminution  ol  1  1] 
the  employment  of  a  higher  self-indu<  tionand  potential. 
preferably 
divided  into  a  nui 

shunted  by  a   small  .  oudeiw.-r.  self-induction  coil,  or 
highohmi.  1  '"■  in  order    to  distribute 

the  potential  uniformly  between  thi 

in  Specification  No.  5104,  A.D.  1904.      In  one  arrange- 
ment, fig.  2.  the  secondary  g  of   a  transformer  is  in  the 


10  2 


FIG  3. 


and  the 
primary  6  lies  111  tl 
ting  circuit,  winch  also 
containing  condensers  to 
tte  circuit  > 
due tiv.lv  conne>  ti 
radiatingcircuit  by  joining 
one  of  the  plates 
of  the  condensers  c  to  the 
aerial  conductors  the  coil 
b  being  omitted  and  the 
coil  :■  playing  thi  pari  1  ' 
a  choking-coil.  I 
vention  is  shown  in 
applied  to  a 
transmitter  with  mf  an  ex- 
citing-circuil ,  thi 
Of  which  is  redui  I 
1  nt rod m  tion  of  a  -  ondenser  A  into  the  aerial  i  onductor 
a,  and,  in  order  to  maintain  the  wave  length--  of  the 
i  at  their  original  values,  a  self-induction  coil  i 
is  also  inserted  In  either  example  l  single  aerial 
conductor  or  spark-gap  may  be  employed. 

A.  Macleod=Carey,  2,  Woodlands   Terrace, 
Middlesbrough=on  Tees,     Yorkshire 

K.l    tes  to  1  h    ir-  and  rail  joinf  -  -  means 

foranch  t-bottomed   rails   in   the 

:  way  of  railway  s 
and  tramways.     \n  elastic 
support  1-    foi  mi 
foot  or  botf 

11  .in.  hi  ir 
oi  .'ii  in 

u 

formed  in 

■    by  punching,  and 

the  rail  is  secured   in  these 

d,  which    ma) 

displace- 

strengthened      by     being 
.  itherwise 
formed      as 

1  ib  packed  with 
01  the  like  may  be   mad.-  in  thi 
late   and  Auk<  -  a*  may  be  empl  - 

ma  ■  bi  "i  ini  1 
oi  1  lips. 


PACK'S     WEEKLY, 


February  2,  1906. 


NEW    PUBLICATIONS. 


CIRCULARS    AND    PAMPHLETS 
RECEIVED. 


-WIRELESS   TELEGRAPHY  AND  TELEPHONY." 
•   Domenico  Mazzotto    translated  from  the 
original    Italian    by    -     R.    Botton  .     With    253 
illustrations.     Whittaker  and  Co.     6s.net. 

Mr.  S.  R.  Botton,  1  I  sen  ii  >•  m  render- 

ing   into     1  Professoi     Mazzotto's    admirable 

1  In-  author  has  accom- 
plished his  task  in  a  m  inner  eminently  satisfactory, 
and  no  essential  facts  or  theories  connected  with  the 
subject  ha\  unnoticed.     The  object  of 

the  work  is  to  set  forth  the  principles  on  winch  the  new- 
system  of  signalling  1-  founded,  and  to  describe  the 
instruments  required  in  order  to  carry  it  into  effect. 
The    disposition    of    the    apparatus    in    the    wireless- 
stations     also     receives     attention.     The 
met  record  of  the  progress  realised 
lvo  devised  special 
systems  of  radio-telegraphy  ;    he  also  traces  chrono- 
have  been  made  in  radio- 
m-nalline.  from  Marconi's  first  experiments 
in  Italy  to  the  recent  results  of  trans-Atlantic  radio- 
phony.       The  largest  amount  ol  space  1-.  of  course. 
,   system,  but  before  dealing 
nun  of  il-'  subject,  consideration  is  given 
to  conduction  systems,   induction  systems,  radiophonic 
nd  the  ultra-violet  and  infra-red  ray  system. 
A  chapter  of  unusual  interest  is  that  on  wireless  tele- 
phony ;  here  are  described  the  various  systems  designed 
and  experimented  upon  by  Preece  and  Gavey,  Ducrelet 
and  Maiche.de  Forest.  Pansa,  Collins,  and  Londardi. 
The  book  is  profusely  illustrated  with  diagrams. 

•'THE  ROYAL  NAVY  LIST." 

1    Recorder;    a  book  of  reference  relating 

to    rbe   pe,  sonnet  of   the    Navy,  both   active   and 

retired,  and  the  ships  of  the  fleet,  together  with 

a   narrative   of   contemporary  naval   events,  and 

a     naval     bibliography.        Published     quarterly. 

Witherby  and  Co.     10s. 

In  the  January  issue  of  this  publication  attention 

is  called  to  the  "fact  that   the   Naval    Recorder,   the 

supplement  of  the   Royal  Navy  List,  has  now  entered 

1  ond  year  of  existence.      It  is  obvious  that 

considerable   pains    have   been   taken   to   render   the 

additional  matt  sr  permanently  useful.     A  chronological 

list  of  notable  naval  events  has  been  compiled  by  .1 

well-known  naval  historian,  and  there  have  been  added 

\  ill  make  the  bi 
value  to  the  Service.      I  hese  include  the  list  of  1  om- 
nianders-in-Chief  at  Home  and   Foreign  stations  since 
1878,  and  a  comparative  table  o[  the  major  headings 
of  the  Xi'  od.     Another 

■■-  ai  literature 
which  is  classified  according  to  dates  and  subjects. 

"  PRACTICAL   DYNAMO   AMD    MOTOR    CON- 
STRUCTION. 
By  Alfred  W.  Marshall,  Ml  Me<  h.l  .     I    n  ivalMarshal 


and  Co. 


The  lati  this  linn's  series  of  Practical 

Manuals  deals  with  details  and  work 

Miop  methods  used  in  building  small  dynamos  and 
motors.  The  work,  which  is  well  illustrated,  is  one 
that  will  readily  commend  itsell  to  beginners. 


Perkin  and  Co..  Leeds.     A  list  of  B 
back  hack  saw  blades  and  metal  band  saws. 

0  Ltd.,  Birmingham. — The 
linn's  latest  circular  gives  a  review  in  brief  of  theii 
business  in  welded   pipes  tor  gas,  water,  steam,  air,  and 

Richardsons    We  tgarth  and  Co.,  Ltd.,  Hartlepool. — 
An    illustrated    pamphlet    dealing    with    the 
driving  1  frames,  on  the  system  of  Messrs. 

Brown,  Bo\  eri  .md  1  o. 

M, ivor  and    c  oulson,  Ltd.,  Mile  End,  Glasgow, — The 
diagram    accompanying    card    calendar     for     January 
illustrates      diagrametricallj      the       proj 
"  Pick-Quick  "  coal  cutter. 

The  Brush  Budget,  for  December,  records  111 
teresting  way.   the   progress  of  the   Brush   Electrics 
Engineering  Company,   Ltd.     The  central    pages   give 
a  pictorial  view-  of  the  "  birth  "  of  a  tramcar. 

R.   J.   Hall  and   Co       :  )     \  1.  toria    Street,   S.W 
firm's   monthly   Bargain   Book  has   many   featu 
interest   tor  the   drawing  office.      The   number   under 
ration  has  an  instructive  article  on  "  Miniature 
Rule  Ran 

The   General    Electric     Company,    Ltd.,    ;i. 
Victoria  Street.    London.    E.C. — Pamphlel     No 
illustrate-  .ml  <!■  -1  nbes  a  selection  of  electric    I 
including    railway    electric    bell    coupling,    and    their 
pedestal  main  cut-outs. 

The  Valor  Company.  Ltd.,  Aston  Cross,  Birmingham. 
— An  attractive  pamphlet  printed  in  red  and 
and   fully  illustrated,   is   devoted   to  the   firm's    "  New 
Era  "  petrol  tire  extinguisher,  as  described  some  time 
Page's  Weekly. 

Mei  li;iii     and      Sons      Ltd.      Glasgow       Illu 
pamphlets  on  the  Watkinson  steam  superheater,  steam 
dryers  tor  extracting  water  and  grit  from  high  pressure 
-team,  and  oil  the  removal  of  oil  and 

grease  from  exhaust  -team. 

The   Atlas   Metal   and    Alloys   Company,    Ltd 
Queen    Victoi        -      el      London     E.C,      \      In 
drawings  and  illustrations  regarding  the  application  ol 
anti-friction  metal  to  various  classes  of  enj    n 
which  many  of  our  readers  will  doubtlc 
to  hang  up  in  their  i  asting 

The  British  Thomson-Houston  Company,  Ltd.' 
Rugby. — The  latest  publications  to  be  added  to  thi 
linn's    file    are    concerned    with    the    B.T.I  I.    M 

which  1-  designed  to  fill  the  gap  between  the 

'     lamp    and     t  lie    ari      ll   D 

their  mercury  arc   rectifier,  which  is   a   simple    device 

ially  adapted   for  use  in  1 
mobiles   in  priva!  or  op 

continuous  current  machinery. 

I  li  1  tromotoi  I]  1  nshaw,    Manchester. — 

1  m's  mos1  I,  c  1  nt  1  at alogne describes  and  illustrates 
a  w  ide  range  ol  -t. end. ml  motor-  and  dynamos,  including 
ventilated     total!}    em 
motors,  bit  and 

■ 
1  firm's 

1 
by  which  oni     may  determine    the    ni 

ons  "I   horse  power  and 
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^ALLENDERS 

CABLE  6   CONSTRUCTION   CO.   Ltd. 


Telegrams:     'CALLENDER,  LONDON." 


Telephone:    1911   Holborn. 


Head  Office. 

Hamilton  House, 
Victoria 

Embankment. 


Works. 

Belvedere, 

Kent. 


UyinK   C.lleodcr's  2.200  Volt.  C« 


C.inil   Bank  .11    Nc&th.   So 


Ice  Making  and  Refrigerating  Machinery, 


CARBONIC 
ANHYDRIDE  (CO 


AMMONIA 

COMPRESSION 
and 
LOW   PRESSURE 

ETHER  SYSTEMS. 


2.800  Machines  Sold  to 
Date. 


Results    Guaranteed. 


Prompt  Deliveries. 

AWARDED      SILVER 

MEDAL,  R.A.  SHOW. 

1904. 


H.  J.  WEST  6  CO.,  Ltd., 

114     118,     SOUTHWARK     BRIDGE     ROAD, 
LONDON,    S.E 


CABLES:  "  SAXOSUS." 
TELEORAMS: "COPPERWORM 
PHONE   879  HOP 


traitors  to   H.M.   (ioveroment.    H  nr   Hrpn 


Inttl*  nillce. 


[--i  pplemen  r  page 
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i'ri;l;i  Al 


jgteBKEirf 


MCLAREN'S 


Steam  Ploughs 

AND   TRACTION    ENGINES. 

Catalogues  and  Pamphlets  mailed  free  on  application  to— 

J.  &  H.  McLAREN,  Midland  Engine  Works,  LEEDS. 

CableAddress:  "McLAREN,   LEEDS 
Codes  used:  A  B  C  4th  and  5th   Editions.     LIBBERS. 


Kstabli>hed   1S70. 


JOHN  FOWLER  &C0.(LeedS)k 

Steam  Plough  Works.    LEEDS. 

Telegrarcs:   ■ 
Manufacturers  of 

Traction 
Engines, 

Steam  Rollers,  Portable  Railways,  ffc.ffc. 


Engines,  &c. 


THE  HUNSLET  ENGINE  CO., 


LEEDS. 


U^^3BDwi                      l 

9 

1AIMUFACTURER8     OF 


TANK    ENGINES 
Of  all  Descriptions. 

Designs  and  Specifications  Supplied 
or  Worked  to. 


THE  .   . 

Yorkshire  Patent 
Steam  Wagon  Co. 

Pepper    Road,   Hunslet,   Leeds. 

MAKERS     OF 

STEAM    MOTOR   WAGONS 

To  suit  any  trade  purpose,  and  to  carry  3,  -i.  5,  and  6  toot. 


BALDWIN   LOCOMOTIVE  WORKS. 

BROAD  ^maw  ^at_    •  SINGLE 

^narrow    Locomotives  &  SftEBSS 


Mine. 

Furnace  and 
Industrial 
Locomotives. 


Electric 
Locomotives 
with 

Westinghouse 
Motors   and 
Electric  Trucks. 


Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Cable  Addresses:"  Baldwin,  Philadelphia'  Ceneral  Agents:  SANDERS  &  CO..  110.  Cannon  St..  London.  E.G. 


1RIAKV     2,     I9OO 
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iJgkUBSlI^rf      Oil  Engines,  &c.        .fflf 


Condensing 
Plant  .  . 

OF    EVERY 
DESCRIPTION. 


Speciality  :— 

High  Vacuum. 


the 

DIESEL 

OILENGINE 

IS   THE   MOST 

ECONOMICAL 

ENGINE  MADE. 

AND  IS 

MORE  RELIABLE 

THAN  ANY  OTHER 

OIL  ENGINE. 


The  Mirrlees  Watson  Co,  Ltd. 


GLASGOW. 


,  age  iv.] 
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"THE  LANCASTER" 

R.T.M. 

STEAM    DRYER. 


c— 


Highly  effectual  for  separating  the  water  from  wet  steam. 

Can  be  had  with  or  without  Stop  Valve. 

Largelv  used  by  the  leading  engineers,  including  the  chief 
steam  turb'ne  manufacturers.  Hundreds  are  now  in  satis 
factory  operation,  on  steam  ranges  from  2-in.  to  15-in.  bore. 

For  full  particulars,  write  for  Catalogue  C4. 


LANCASTER    &    TONGE,    LTD., 

Makers  of  "The  Lancaster   Steam  Traps.  Pistons.  Metallic  Packings,  Spiral  Springs. 

PENDLETON,    MANCHESTER 


W.  &  O.  GlLMOUR, 

Machine  Belt  Manufacturers, 

St.  Johns  Hill, 
EDINBURGH. 


Telegrams  ■  ' 


Belting 


PURE   OAH  TAf^ED 
LEATHER. 

Quality  is  Our  First 
Consideration. 

Eight]    run 

U  tther  Belting,  but  owlnj 

enl  demands  ol 
trade  we  have  jusl  laid  down 
extensive  plant,  and  ate  now 
to  supply  Oak 
Tanned  Leather  Melting  al 
-  .1  price  as  is 
consistent 


Packing 

that 

Packs. 

Over    160.000  Supplied. 


UNITED   STATES   METALLIC 
PACKING  CO.,  LTD.. 

Bradford. 


.  OIL  SEED  AND  CAKE  MILLS, 
co  O 

cc 

UJ 
CD 
Q 


S  Rose,  Downs  &  Thompson, 


ltd.    m 


Old   Foundry,   HULL, 


m 


en 
Q 

^        12.  Mark  Lane.  LONDON.  E.C.        5 

WATER  SOFTENING  PLANT. 


PAGE'S    WKKKLV 


[supi-lbueni  page  \.         31 


ft^l 


pEiLirf 


Stokers 


JE 


USE 


"BENNIS  Stokers. 

And  BURN  your  fuel  instead  of  WASTINC  it ;  SAVE  your  time  instead  of  SQUANDERING  it ;  ABOLISH  your 
SMOKE  instead  of  ICNORINC  it  ;    REDUCE    your  Costs  and   SAVE    a    FORTUNE  in  your    FURNA.CES. 

Burn  the 

CHEAPEST 


Fuel 
you  can  buy. 

WE  will  SAVE 

you  from 

SMOKE 

WE  win 
SECURE  you 
EFFICIENCY. 

CHEAP  Steam. 

4  LOW    COSTS 
FOR 
REPAIRS. 

FREE 

Surveys  and 
Estimates. 

u     e  or  W 

1       eH 

ton 

London  Oitkc : 

Tel.  N'o». 
;  Farnworth  ami 


You  have  YET  to  BEAT  a  Coal  Cost  per  UNIT  of 


Obtained  at    NEEPSEND    Electric    Light    and    Power  Station.  SHEFFIELD,  on  TRIALS 
extending     over    TEN     WEEKS. 


SIYIOKELESSNESS 

EFFICIENCY 

EXTRA     EVAPORATION 

ECONOMY      .... 


"BENNIS"  STOKERS 
and  HOT-AIR  FEED. 


i'o    work    f< 
PAT 


HI    M      STt  \M     :„,,! 


SMOKELESS  CHIMNEY    WITHOUT    installing    "BENNIS' 
1  Ul  as    FUTILE   as  BITING   on    GRANITE. 
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KEBKUAH i 


3iT 


Aerial   Ropeways 


ADOLF  BLEICHERT  &  C^'SP 


More  than  1,600 
Plants  were  con- 
structed   by    us, 

of 
of  34  kilometres 

30  Years' 
Experience 

Gold  Medals. 
Highest  Awards 


Best  and  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  . 
within    factories. 


All  topographical 
difficulties  over- 
come by  our  . 
Patent  Jaw-Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 


We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 


First-class  .  . 
references  from 
first-rate  houses. 


Wire- Ropeway  executed  for  Sucreries  Centrales  de  Wanze  Soc.  Anomyme.Wanze  (Belg.i. 

Special    Department   for   the   Construction   of 

Hoisting  &  Conveying  Machines,  Cranes. 
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WEIGH  AS  YOU   LIFT. 


Kffl  „.Wr_      |N[| 


Amply  Safe, 

POSITIVELY 

ACCURATE. 


Messrs   Saml  DENISON  &  SON, 


WEIGH.  LEEDS. 


Hunslet  Moor, 

Near  LEEDS. 


F^^    ^^    I  I     ^^    I  ENGINEER      AINU     SMIMBUILUtK. 

.       SCrllCMAU,    Elbing-Danzig,  Prussia. 

SEAGOING     TORPEDO     BOATS     AND     CRUISERS 


With     Speeds     up     to    36    knots    P« 


TORPEDO-BOAT     DESTROYER     FOR    THE     IMPERIAL    CHINESE    NA\1 

3v2  ■  2  :  lur.. 

The  Largest  Ironclads  and   Mail  Steamers.  Steamers  for  5ea  and  River  Service.  Dredgers. 

STEAM     ENGINES     AND     LOCOMOTIVES     OF     DIFFERENT     TYPES. 

Works      rounded      in      1837,     employ      »t      ,,,,....       e. BOO      Workmen. 
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Pumps,  &c. 


BOILER 
FEED  PUMPS 

(Hall's    Patent.) 

ECONOMICAL 

AND 

EFFICIENT, 


An    IDEAL    PUMP    for  General    Boiler 
Feeding   Purposes. 


J.  P.  Hall  &  Sons,  Ltd., 

Engineers,     PETERBOROUGH. 


Stone    Breakers. 


(Improved    Blake   Type.) 


Rollers, 
Screens, 

Gravel  Washers, 
Concrete  Mixers. 


SAMUEL  PEGG  6  SON, 

Alexander   Street.   LEICESTER,    ENGLAND. 
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Pumps 


Bore  Hole  Pumps 

BORING   TOOLS 


H   '  *  'f  ' 


and 


'  ... 


ii- 


t>j 


ill 
Willi 
i: 


JO/f/V  Z.   THOM, 


PATRICROFT, 

"■•»"    MANCHESTER. 


^  X  h 


t0 1 


Telephone :    69  Eccles 


Telegrams:    "Thorn,    Patricroft. 


ENKES      ROTATIVE     PUMP 


4,000  Pumps    under 

my  System  (with   a 

ipaclty  up  to  15,000 

^M    litres     per     minute) 

SJSSSSS^-  In  use. 


Enke's  Precision  Blower. 


CARL  ENKE,  Schkeuditz-Leipzig,  GERMANY. 


-TUBES 


SUPERHEATERS 
Oui  Sptdallty 


TUBES    Ltd., 

Birmingham 


HIGH    LIFT 


Centrifugal  Pumps 

MOST     SUITABLE    AND    MOST    ECONOMICAL    PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL  SERVICES. 

OUR    SPECIALITY. 


Made  U  r  any  upacilT    lor  all  I1IU,  with  t 
■pcdalrf   lot 


WEISE  &  MONSKI, 

HALLE,      O.S.      (Germany). 


ji        i  i  ppli  mini  page  \.  | 
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3FORGINGS. 

<  i 

x       Cranks  and  Forgings  of  Every      L 

4  Description  in  Stock.  > 

5  ,s«<   £>«/  Advertisement  en  February  16th.  F 

J  CLARKE'S  CRANK  &  FORGE  CO..  Ltd.  J 

4     -cJSSfSSo*-  LINCOLN,  England.    } 


HEPTON  &  SONS, 

1 


LEEDS, 

Makers  of 

Copper  Pipe  Work  and 
Cisterns 


For  Motor  Work. 


2,  Igoo. 
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Electrical   Apparatus  1 


NEWTON 

BROS., 
DERBY. 


JOHN  GIBBS&SON 

Ventilating  Engineers, 

80,    JUKE    STREET, 

LIVERPOOL. 

Still  say  Advertising  does  not  pay. 

SEE  OUR  ILLUSTRATED 
ADVERTISEMENT  NEXT 
WEfc.K. 


BUYING  IS  IMPORTANT. 

>  PLAGE  ORDER 

AFTER 
4  DIRECT  YOU 

CALL  UP! 


LINES   TO   WORKS 


MOTORS 

wmm     mm 

FLAME  LAMPS 

/    1 

GENERATORS 

/  T\ 

INSTRUMENTS 

I.I 

VULCANISED 

1  u 

WIRES 

CENTRAL. 

TELEGRAPH    STORES 

4  LINES 

PAPER  GABLES 

SERVICE.        j 

L    ARC 

•l      LAMPS. 

J0HNS0N&  PHILLIPS.  L-.i 

y 

OLD    CHARLTON     KENT. 

Aktiengesellschaft 


Telephone  and  Telegraph  Works 
BERLIN,W. 

INSTRUMENTS  OF  BEST  AND  APPROVED  CONSTRUCTION. 


Telephone   Apparatus 

lestic  Use,  Town  Lines,  and  Long 
with  Battery  and  Magneto  Call. 

Central   and   Multiple 

.   .   Switchboards. 
Electric  Bells,  Indicators, 

Fire   Alarms, 
Water    Level    Indicators. 


licture  represents  an  Elec- 
■  ing  Works 
lire,      which 

I  lid    nut    loi 

the     manufacture     oi 

Switches,  I 

Everything 

i-    ..i    the 

the   lowesi 

Hole  iho  Same  mod   \ddrest: 

T.     W.     BROADBENTT, 

Victoria    Electrical    Wort. 

EAST    PARADE,    HL  DDF  RSFIELD. 


UJrltc  for  Prices  and  Particular 


i  X  >^I»HIEIIIX  DYNAMO 
MFC.  CO.,  Ltd., 

Ihornburv  Ulorks,    BRADFORD. 
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Wll^Tjf  Printing,  &c 


Arthur  Stafford  &  Co. 


HIGH   GRADE 


PRINTERS 

of  Engineers'  Catalogues,   &c , 
t  the  Best  Prices. 


Central  Printing  Works,   DENTON, 


Ml 

■g 

gmm^ 

PETIT  A  PETIT  LOISEAU  FAIT  SONT  NID.  ' 
The 

Lyie  Dossier 
Filing  System 

Follows  the  above  maxim. 


THE  LYLE   COMPANY,  Ltd., 

Harrison  Street, 

GRAYS  INN  ROAD, 

LONDON.  W.C. 


KEBRCAKV  2,   l;XKJ. 
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HALDENS    ELECTRIC 
CONTINUOUS    PHOTO    COPIER. 


The  Latest  Up-to-Date 
Invention 


Illustrated  Descriptive  List 
Free  Post  on  request.    .    . 


IM5PECTIO     IMIMI). 


J.  Halden  &  Co.,  8,  Albert  square,  Manchester. 

And  at  London,  Newcastle-on-Tyne,  Birmingham,  Glasgow,  and  Johannesburg. 


jpplembnt  page  xiv.]  PAGE'S    WEEKLY. 


fm&&'^$WmiY)l  Railways 


NORTHERN  RAILWAY  OF  FRANCE 

AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 

FREQUENT  and  RAPID  COMMUNICATION  BETWEEN  LONDON  and  PANS. 

SHORTEST       SEA       PASSAGE 

<03STL~5r      ABOUT      SIXTT      JVEITSTTJi-ETS). 
FIVE    QUICK    SERVICES    DAILY,    as    under  :- 


Via    DOVER    AND    CALAIS. 

Depart,  from  London.  Arrivalin  Pa"s.        Depart,  from  Paris.  Arrival  in  London 

[  For  PARIS  only        445  p.m.  t      8.2s  a.m.    For  hr<  ■> 

'   5     J ■  111  ;-      •  :'-   a.m.     For  CALAIS  only )      °  I        Station. 

t     11.0  am    tr..m    Victoria  Station         645  p.m.  t*  ]2r.oon       7.5p.m.    V 

.  m."    .,       Charing  Cross  Station         ...        5.50  a.m.  I      8.40  p.m.   ...      Intern 

Station, 
Via    FOLKESTONE    AND    BOULOGNE. 

Depart,  from]  Arrival  in  Paris.  I  Depart,  from  Paris.                                                      Arrival  in] 

I     10.0    a.m.)  (■  6.5     p.m.  '  t       «-;■'•'"'.  intermediate  Stau..„s                   ••■     3-45  p.m.  f  <*"ln 

t*    2.2c.  i-m  '  from  Chasing  Cross  Station  ...        9.15  p.m.  ,  J      2.40  pm.!                                                                    ,n  j    Cross 

J      2.20  p.m   *  '11.25  p.m.  I  t*    40    P.™.   For  Boulogne  only  ...          I               '    '(station. 

f  1st  and  2nd  Class  only.  J  ist,2nd,  and  3rd  Class.  *  Restaurant  Car  between  Paris  and  Calais  or  Boulogne,  and 

tel   and  Restaurant  at  the  Gare  du  Nord,  Paris,  and  at  Calais  Maritime    Station.      Luncheon 
Baskets  obtained  at  fixed  prices. 
The  2.20  p  m.  departure  from  Charing  Cross  is  the  fastest  connection  between  London  and  Bale  for  Switzerland  and 
Italy,  via  the  Gothard  Route.     Through  Corridor  Trains  and  Restaurant  and  Sleeping  Cars. 


South   Eastern  <3  Chatham  Railway. 

THE     CONTINENT 

Four    Royal     IVInil     Routes 

VIA 
DOVER  FOLKESTONE  DOVER         QUEENBORO 

CALAIS.  BOULOGNE.  OSTEND.         FLUSHING. 

LONDONPARIS    IN    LESS    THAN    SEVEN     HOURS. 

Five  Services  Daily  in   Each  Direction. 
NEW       EXPRESS       AFTERNOON       DINING       CAR       SERVICE. 

Sundays  included),  via  FOLK]  STONE  and  BOULOGNE, 

CHARING     CROSS 2.20    |     PARIS 4.0 

PARIS 9.15     I    CHARING  CROSS  10.46 

Mail  Route   via  Dover  and   Ostend. 
Flushing   Royal    Mail    Route  to   Germany,  etc. 

n 

For  Full  Particulars  sec  S.E.  &  C.R.  Continental  Time  Tables,  price  3d.  VINCENT  W.  HILL,  Cr»»,.l  Manager. 
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NEW    STYLE. 


I fSystemsfor  Engineers  ^/ 
COPYING     LETTERS 

is  a  process  which,  ace  >rding   to  the    nature  of   its   performance,  means 

Catching    or    missing    the    Mail. 

,n plaining  o/  yom    :   . 


Several  perfect  copies 

from  one  letter,  quickly 

and  easily. 


Copying  r, 

\x  an  appliance  equal  to 
the  demands  of  the  age 
v  perfectly  roo 
letters  in  a  few  minutes, 
you  want  the 
SHANNON  RAPID 
ROLLER  LETTER 
COPIER. 


iching  days,but  they  have  had  their  day. 
OLD  FASHIONED    SCREW  PRESS. 


Booklet  No.  p.m.  20  tells  all  about  it,  write  ■■— 
THE     .     .     . 

SHANNONLTD 

RopemaKer  Street.  LONDON,  E.C 

F.  W.  SCHAFER.  Managing  Director. 


Great  strain  and  much  wasted  time  secures  only 
a  poor  copy  on  the  old-fashioned  press. 


SPECIAL  !  ! 


PLAN-COPYING  PAPER  &  LINEN. 


5  WHEEL 
NUMBERING  MACHINE 


21/- 


MARIONS  world  renowned 
PLAN  COPYING  PAPERS 
and  LINENS  and  LINEN- 
BACKED  PAPERS,  giving 
B  ne,  Black,  and  Brown  Lines 
on  White  Ground,  or  vice-versa. 


COMPLETE. 

ONE     SIZE     FIGURE      ONLY. 

1  2  3  I  5 

STEEL    WHEELS: 

SELF-INKING 

TRIPLE    ACTION. 

CHANOIS    At    ro.MATICALLY. 


11  HINl  s     w  in 
llll     i\V  SIZE   hli.fh-l   OK 
NUMBER  OP   u  lll-H  S 


\/        Let  us  know  your  requiremenis. 
THE  RUBBER  STAMP  COMPANY, 

Makers   of  Indorsing  Stamps  and  Accessories. 
Offices:     1   and   2,  Holborn  Chambers, 

BIRMINGHAM. 


FOR  ENGINEERS  &  ARCHITECTS. 

MARION    &    CO.,   LTD., 

22     and     23.     Soho     Square.     LONDON.    W. 

BUSINESS     SYSTEMS. 


ROCKWELL=WABASH     CO..   Ltd.. 

69,  Milton    Street.  London,  E.C, 

who   will    seid   >■>"    Inlormatlnn    I'orms  relating   to   -.imc. 


1 


;■-.<■" 


.-..    Drawing  i 
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Mli'i;WlliMT)f    Tanks,  Pumps,  &c. 


F.  A.  KEEP,  JUXON  &  Co 


OF    EVERY    DESCRIPTION 


TANKS 

FOR 

ALL  and   EVERY 
PURPOSE. 

MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 

I*  orward     lVorks, 

BARN     STREET. 

BIRMINGHAM. 

National  Telephone  :  3770 


The 


Stirling  Boiler 


THE  STIRLING  BOILER  Co.,  Ltd. 

EfwX:  Motherwell,  N.B. 


London  Office  :   25.  Victoria  Street    Westminster,  S.W. 


DRUM  " 

PUMP. 

JOHNSON'S        RATENTB 

Writt  tor  Catalogue  6; 

POSITIVE     ACTION 

NO     VALVES. 
HIGH     EFFICIENCY 

DRUM 
ENGINEERING  CO., 

33.  Brook  St.. 

BRADFORD. 


The  CAPELL  Patent  Mine  Fan 

IN     USE    ON     MINES    ALL    OVER    THE    WORLD 


Furnace  Gas  Cleaning  Fans 

(In    large    use). 

Induced  &  Forced  Draught 

Fans. 

Fans   for   Ventilation  of 

Buildings. 

ADVANTAGES: 
Highest   Economy  in    Power 
Small  Size  of  Fans. 


CAPELL  FAN  CO.,  13,  Moseley  St,  NEWCASTLE-ON-TYNE. 
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GREEN'S    ECONOMISER 

SAVES    15    TO    25    PER    CENT.    IN    COAL 

-"  tlfcf     For  STEAM  BOILERS. 

WORKING 

IN  THE  BOILER  HOUSE. 


More  Steam  and 
higher  efficiency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora- 
tive point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue  gives 
details. 


WAKEFIELD,  MANCHESTER,   LONDON 
AND    GLASGOW. 


E.  GREEN  &  SON,  Ltd., 

Yorkshire  Machine  Tool  and  Engineering  Works, 

Liversedge, 
Nr.  LEEDS. 


Alma,  Liversedge.' 


38  Heckmondwlke. 


Builders   of 
High. class 
Machine  Tools. 

Write  for  Prices  and  A'ew  Lists. 


■  In.   High    Spec  1    Lj 
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NALDER  BROS.  &  THOMPSON, 

Managing  Director .     F.  H.  NALDER.  LTD. 

AMMETERS,    VOLTMETERS,       . 
RECORDERS,    CIRCUIT     BREAKERS 
SWITCHBOARDS 


Moving  Coil  Instruments,  from  £2  10s.  (list). 

34,  Queen  Street,  LONDON,  E.C. 

Agents:  Marsh.  Sox  and  Co.,  Ltd.,  n,  Upper  Priorv.  Bir- 
mingham: |\Vat.  McGeoch  and  Co..  Ltd.,  108,  Argyle  Street, 

('■!  .spit  Berry,  Skinner  ani.Co.. 65,  Kins  Street.  Manchester; 
ROBERT  Bowran  ASP  Co.,3.  St.  Nicholas  Buildings,  Newcastle- 
on-Tyne:  KRAMPTON,  PAINE  A\r>  Jacks ■■■n.  2,.  Old  Queen 
Street.  London,  S.W.  (London,  Southern,  Western,  nd  Eastern 
Counties):  Oswald  Haes,  56.  Margaret  Street,  Sydney: 
Hai.jier,  Lawrie  and  Co..  Calcutta  :  Sti'dio  Elettrotecxico 
Ixdustriale,  Lugano  and  Milan  (tor  Switzerland  and  Italv): 
HAMMAR  ami  Co.,  Konigstrasse  7,  Hamburg;  W.  A.  BRIXCK. 
Amersfoort.  Holland. 


THE  NEW  GUTTA 
PERCHA  CO.,  Ltd., 


Sole  manufacturers  ol  the  Insulating 
materials  known  as  "GUTTA  GENTZSCH" 
and"PERNAX.":.r.i  ::'  all  descriptions  z'. 
electrical  wires  and  oatles  LnSTilatad 
therewith. 

"PERNAX"  and  "GUTTA  GENTZSCH" 
wires  are  equally  reliatle  whether  sub- 
jected to  dam;:  or  dryness. 

Wires  and  cables  insulated  with  these  materials 
are  already  being  used  by  the  leading 
Eritish  railway  companies  ar.i  by  other 
large  industrial  undertakings  for  tele- 
graph, telephone,  electrio  light,  power 
transmission,  and  ether  purposes. 


Pot  particulars  and  prices  apply  to— 

THE  NEW  CUTTA  PERCHA  CO.,  Ltd., 
Dashwood  House, 

New  Broad  Street, 

London,  E.C. 


CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 

James  Fairley  g  Sons, 
zssizrrr.     tool  steels 

Invite    attention    to   their    Unrivalled    Self-hardening   Steel. 


Fairleys  SELF-HARDENING  Tool  Steel 


FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


la  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Market).  Small  samples  free  to 
approved  buyers. 


\ 


NOTE.-JAMES  FAIRLEY  £)  SONS' 
WORKS  (Bramall  Lane,  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills        Birmingham)      are  merely 

Branch    Departments,  and 


.4//  CommunlcmtionM  shuuld    be   addressed    to    the  head  Offices  : — 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


s^^^^^^l^^E^S^^^^^^^^^^ 


Bars  of  any  Section  in  Brass.  Bronze, 

or  Delta  Alloys..  Forgings.  Castings. 

Stampings.  Sheets.  Wire. Tubes. man 

The  DELTA   METAL  Co  .  Ltd. 


DICKS    PATENT  m 
EXTRUDED  METALS 

East    Greenwich,    LONDON,    S.E. 


Printed  for  the  proprietor*  by  South v 


